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Ancient Kiln Tender with his hour glass. 
Reproduced by spectal permission of The Vic- 


toria and Albert Museum of London. From 


Cipriano Piccolpasso’s classic book on the Pot- 


ter’s Art (1524-1579). 
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It is a far cry from the ancient ceramic procedure shown above to the modern, continuously-fired electric 
gas, and oil tunnel kilns, with their elaborate controls of temperature and atmospheric conditions. 
Scientific methods of mixing, processing, and firing have almost entirely eliminated the part that Lady 
Luck plays in the ceramic industry, whereas the pioneer courted her Ladyship sincerely and called on 
Heaven as well. 

However, customers’ demands have grown as exacting as the industry has become efficient, and harassed 
present-day ceramists enjoy with sympathetic appreciation the earnest appeal to Divinity that accom- 
panied early kiln-firing. 

In three volumes filled with the most minute description of materials, exact instructions for their prepara- 
tion and detailed drawings of each piece of equipment, Cipriano Piccolpasso concluded his remarks on 
firing as follows: 

‘When all this has been done, prayers are offered to God with all the heart, thanking Him always for all 
that He gives. Fire is brought, care being taken to observe the state of the moon, because this is of the 
greatest importance, and I have heard from those who are old in the art and of some experience that if 
the firing happens to take place at the waning of che moon, the fire lacks brightness in the same manner 
as the moon its brilliance. In doing this, therefore, care should be taken to watch for the signs of rain, 
which would be highly dangerous and must be allowed to pass over, remembering always to do all 
things in the name of Jesus Christ .. .”’ 
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Increases plasticity, 
mobility, green and 
dry strength. Lowers 


porosity. 


Send for Samples 


AMERICAN COLLOID CO. 


MINES AND PLANTS 
WYOMING—SOUTH DAKOTA—MISSISSIPPI 


Main Office 


363 West Superior St. Chicago, Ill. 


LSON 


DUSTITE 


RESPIRATORS 


PREVENT NOSE AND 
THROAT IRRITATIONS 


WILSON Dustite Respirators are recommended for 
such dusts as grain and straw, paper, cleaning 
powders, tobacco, etc., not classified as pneumo- 
coniosis producing by the U. S. Bureau of Mines. 


They protect against physical discomfort, and 
lowered resistance to colds and other infections 
caused by irritation of the nose, throat, and 


bronchial tubes. 

Employees will gladly wear them, for they are 
light in weight, and the adjustable rubber face- 
pieces conform comfortably to the face. The No. 
55 Dustite Respirator, illustrated above, employs 
a mechanical diaphragm type exhalation valve and 
improved filter disc. 


Write for Complete Information 
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Workability — uniformity — dependability— 
immediate shipment—plant service—all 


combine to make LUSTERLITE ENAMELS 


the preferred raw material. 


For assured 


quality in your finished product, specify 
LUSTERLITE ENAMELS. 
ChicagoVitreous Enamel Product Co. 


1411 SOUTH 55th COURT e 


CICERO, ILLINOIS 


SIMPLIFIED ==} 


YYRO opticat 


105-109 Lafayette Street 


YOU eannot afford 
NOT to own one! 


BECAUSE it eliminates guesswork, waste 
and spoilage—it pays for itself spas 
PYRO isa SELF-CONTAINE 
DIRECT READING, STURDY UNIT 
made to stand rough use but it is abso- 
lutely and dependable, 

Unique construction enables operator to 


accurate 


rapidly determine temperature even on 
minute spots , fast moving objects or the 
smallest streams; no correction charts to 
consult, no accessories, no upkeep. 

New concentrated test mark and ease of 
operation permit unusually close and 
rapid temperature determinations. PYRO 
is standard equipment with the leading 


your industry. 
to 5500°F. 


plants in 
Stock Ranges 1400° 


PYRO RADIATION PYROMETER 
The ideal instrument for Funace, Kiln or 
Steel treating, etc. Gives actual heat of 
material aside irae furnace temperatu 


Does not require a_ skilled operator- 

strictly automatic. Eliminates personal 
errors. Always ready to tell within a few 
seconds any short-comings in your equip- 


Stock Ranges 1000° to 3600°F. 


ment, 


THE PYROMETER INSTRUMENT CO. 
NEW YORK, N. Y. 
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VITRIFIABLE COLORS 
OXIDE COLORS—For wet and dry 


process porcelain enamels. 


BODY—SLIP—GLAZE STAINS—UN- 
DERGLAZE—OVERGLAZE COLORS 


—For all types of pottery, tile and heavy 


clay products. 

ACID AND ALKALI RESISTANT 
GLASS COLORS AND ENAMELS 
For all types of glass decoration. 

GOLD ... SILVER... PLATINUM 
LUSTRE PREPARATIONS. 


METALLIC OXIDES AND CHEMICALS 


Everything from Alumina to Zirconium 
Oxide. 
SUPPLIES 

Grinding Mills— Mill Linings—Perfection 
Portable Decorative Kilns—Printing Tis- 
sues—Etching Supplies—Oils—Mediums 
— Banding Wheels — Brushes — Palette 
Knives. 


Said the King 


@ Not so long ago, as time flies, it was dangerous even 
to think about the future. Seeing events cast their 
shadows before was sorcery .. . black magic. Those 
who knew toomuch were taken out and gently executed. 

Today it is an accepted duty of research to know 
what tomorrow’s problems are likely to be, and to 
find answers to them before they occur. 

That’s why Drakenfeld research engineers strive to 
keep ahead of the times by anticipating new applica- 
tions for colors and chemicals be/ore the actual needs 


arise. It helps keep your production 


moving—helps you avoid the last- 
minute rush of finding a way out of 
tough situations. 

Through constant research— 


backed by seventy years’ experience 


in glass and ceramics—Drakenfeld ' 
ON. 0-8 


technologists are able to meet de- 
e Drakenfeld colors 
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the two porcelai 
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Lancaster 


REFRACTORY QUALITY AND SERVICE 
IN ONE MIXING OPERATION 


In its quest for constantly improved Refractory 
products, the Industry is devoting more serious 
thought to efficiency of mixing operations. 


In this connection, the “Lancaster” Counter- 
current Rapid Batch Mixer has created an en- 
viable position by being the mixer for modern 
refractory development. Its ability to control 
batch ingredients at all times during the mixing 
operation, and to develop perfect, uniform mixes 
batch after batch, establishes its merit as new 
plant equipment. Its easy adaptation to plant 
layout, minimizing labor and power requirement, 


speeding up the handling of materials and the 


LANCASTER 


finished mixes further substantiates its improved 


efficiency in the field of low cost production. 


Laboratories are now using smaller size “‘Lan- 
caster” Mixers for research work because “‘pilot™ 
formulas as developed by the Lab can be dupli- 
cated in larger production units without formula 


adjustment or change. 


“Lancaster” Service includes full codperation 
in the application of “Lancaster” Mixers to your 
Let us send copy of descriptive 


Write 


requirements. 
Bulletin 70, 
today. No obligation. 


and discuss an installation. 


IRON WORKS, INC. 


BRICK MACHINERY DIVISION 


LANCASTER, PENNA., 


U.S.A. 
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Results of mixing refractory bodies in the “Lancaster” 
Counter-current Rapid Batch Mixer show: 

(1) Perfect granular distribution without changing or 
destroying the grain sizes or physical characteristics. 

(2) Uniform, high bond strength improving resistance 


to spalling. 


(3) Increased plasticity with minimum amounts of 


moisture. 

(1) Greater structural density, lower porosity, through 
improved efficiency in distribution of hard grains and soft 
bond. 

(5) Fewer and smaller voids through scientific mixing 
action. 

(6) Batch after batch identical. 


(7) Inereased labor productivity. 


3) Low power requirement. 


(9) Less waste. 


The above illustration shows how material 
is conveyed by the clockwise rotation of the 
pan and deflected by a stationary side wall 
plow into the path of the counter-clockwise 


rotating plows and muller. 


At left the symbol EBG-4 “Lancaster” 
Mixer equipped with enclosed pan to avoid 


dust, and the convenient central discharge 
valve. modern, flexible, self-contained 


unit of finest mechanical construction. 


An American designed machine protected by U.S. and Canadian Patents. 
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‘The ARMCO label on your product 
means that there is no finer base 
metal for your skilful enameling 
work. You know this because it 
has probably been your business 
to try ARMCO Enameling Iron and 
prove its worth. 

And the great American buy- 


ing public knows this because 


more than twenty-five years of 


ARMCO Enameling Iron 


national magazine advertising 
has made ARMCO a respected 
household word; ten years of na- 
tional radio programs have car- 
ried the ARMCO message into the 
homes of millions of store 
customers. 

The result is that people talk 
about ARMCO products, 


and people recognize 


the ARMCO trademark as a sym- 
bol of highest quality. This adds 
up to one big fact— people buy 
and buy with confidence where 
they see the familiar ARMCO label. 
If you want more information 
about the power of the ARMCO 
label, write The American Rolling 
Mill Co., 830 Curtis St., 
Middletown, Ohio. 
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“ORSUKSIKSALT? meaning “seal fat” 
was Eskimo slang for K oltth 


oe NATURAL GREENLAND CRYOLITE 


® The Eskimos in Greenland not only had a name for 
Kryolith . .. they had a use for it as well. They often 
weighted their fish-nets with it. But the true value of 
this remarkable mineral was brought to light when it 
was first used as a flux by the ceramic industry. 


Today it is recognized as the strongest flux and one 
of the most economical opacifiers available. It is widely 


used in making our superior modern enamels, glass, 
and glazes. It makes possible lower furnace tempera- 
tures and increased workability, and contributes to 
the improved color and lustre of the finished products. 


Kryolith is combined by Nature as a stable double 
fluoride, without the presence of combined moisture. 
It is found as acommercial deposit only in Greenland. 
Always be sure the frit you buy is made with the gen- 
uine natural material—Kryolith. Pennsylvania Salt 
Manufacturing Company, Widener Bldg., Philadelphia, 
Pa. New York + Chicago + St. Louis + Pittsburgh + 
Tacoma + Wyandotte. 
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QUALITY BALL CLAYS 
Produce Better Ware 


Our Clays are free from Lignite and other objec- 


tionable matter. 


They are strong, of good color and quite uniform. 
Our modern mining and storage methods insure 


prompt shipments of just the Clay you specify. 


May we send data and samples 


KENTUCKY CLAY MINING COMPANY, Inc. 


MAYFIELD KENTUCKY 


BALL CLAY—SAGGER CLAY—WAD CLAY 


COMPLETE SAGGER CLAY MIX 
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1896-1939 


FORTY.THREE YEARS 
STANDARD 


Of 
7 +15 | 
oft. 
Age 
= 
The 
ae 
4 


EDWARD ORTON, JR. Stock of Standard Cones. These cones are kept under the supervision of the research 


department and are used solely for standardizing the commercial cones. 


Supervised by 
Board of Trustees 
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National Bureau of Standards 
Ohio State University 
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“NATIONAL” MANGANESE 


Noted for Uniformity 


Relied Upon By Leading Ceramists 


Produced Only By 


NATIONAL PAINT AND MANGANESE COMPANY 
LYNCHBURG, VA. SINCE 1894 
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THE NEW CERAMIC BATCH MATERIAL 


Zircon is separated from the other 
minerals on these wet and dry vi- 
brating tables and on the Magnetic 
Separators in the background. 


For producing glass with 
greater chemical stability, 
increased heat shock resist- 
ance, better impact strength 
and toughness. 


F MINERAL 
oote company 
1605 Summer St. 


I 
O 
N 


Phila., Pa. 


] 
| 
4 
é 
le ff Fale 
ee 


12 Bulletin of The 


Ruggles-Coles Dryers 


Thickening 
by “Auto Raise” Mechanism 
Classifying 
Wet with Counter Current Principle 
or Dry with Reversed Current Air 
Agitatots—Diaphragm Pumps 
Rod, Tube, and Batch Mills 


Scrubbers 
for Stone, Sand and Ore 


Feeding 
by Weight 


COMPANY, INCORPORATED —- YORK, PENNSYLVANIA 


TUBE ROD AND 


CONSTANT WEIGHT 
BATCH MILLS 


FEEDERS 
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DRYERS 
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COUNTER CURRENT 
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CONICAL 
MILLS 
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POTTERY CLAYS 


English and American 


e CERAMIC COLORS 


Blythe Colour Works, Ltd. 


@ SLABS ...SETTERS...SAGGERS 


Newcastle Refractories Co. 
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Edward Orton, Jr., Ceramic Foundation 
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McDANEL REFRACTORY PORCELAIN COMPANY 


Manufacturers of 


PYROMETER TUBES AND INSULATORS LABORATORY GRINDING JARS 
COMBUSTION TUBES AND BOATS PORCELAIN MILL LININGS 
GAS ANALYSIS TUBES PORCELAIN GRINDING BALLS 

BEAVER FALLS PENNSYLVANIA 


THREE ELEPHANT 


BORAX 


REG. U.S. PAT. OFF. REG. U.S. PAT. OFF. 


AND BORIC ACID 


GUARANTEED OVER 99.5% PURE 


AMERICAN POTASH & CHEMICAL CORPORATION 
70 Pine Street, New York 


All Types of Circular and Straight Tunnel Kiins 


SWINDELL-DRESSLER CORPORATION | 


Post Office Box 18838 Pittsburgh, Pa. 


Lehrs and Enameling Furnaces, Electric and Gas Fired 
Full Details Furnished on Kequest 


MONTGOMERY PORCELAIN | x 


tie 

PRODUCTS COMPANY 

M ETAKLOTH SPECIALIZING IN ‘le 
(green) Primary Protection Tubes for ac 

all makes of Pyrometers Po 

Siivakioth St 
MONTGOMERY 

The oldest and best cupra-ammonium finish for 
POTTERY FILTER FABRICS. 
This finish gives the fabric a smooth, lustrous, (M | etienenlliiaia M) su 
metallic surface—no fibres to catch and break the we 


clay cake as it comes away in one perfect piece— 
filters better and faster than untreated cloths—re- 
quires fewer washings and is easier to keep clean— 


more continuous operation of your press—lower 
labor costs and a larger and better product with the 


same machinery. 
The mildew proofed—has an_ increased * CORUNDUM 

tensile strength—has a longer useful life. 
This means larger profits for you. * MULLITE 

Consult your bag manufacturer or write to, * REFRACTORY PORCELAIN 


Metakloth Company, Lodi, N. J. | MONTGOMERY PORCELAIN PRODUCTS CO. 
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INTRICATE METALLIC DECORATIONS 


New Sales opportuni- 
ties are made possible 
for Glassware and Pot- 
tery Manufacturers 
with this latest 
achievement from du 
Pont’s Ceramic Re- 
search. Du Pont 
Stencil Gold can be 
used of the 
mass color decoration 
methods which use 
ordinary colors. . . 
such as, silk screen, 
transfer, etc, 


in any 


REG.U.S. paT. OFF. 


STENCIL 


GOLD 


A NEW LIQUID BRIGHT GOLD 


for Classware ottery 


Du Pont Stencil Gold is not a paste or a burnish gold but a 
homogeneous liquid with the right viscosity, rate of drying, 
gold content and other important properties which permit 
its speedy, low cost use. 


Our Ceramic Service Division is glad to cooperate with you 
in the specific application of Stencil Gold or any other 
du Pont pre-tested materials. Write to our nearest 
district office. 


Outstanding Advantages 


Can be applied direct- 
ly to the unmudded 
glassware 

Provides sharp defin- 
ition, intricate de- 
tail and design 

Fires bright and gives 
excellent adherence 

Has been proved en- 
tirely practical com- 
mercially 

Removes economic 
limits of metallic 
decoration of glass- 
ware 


Plan to visit the DuPont exhibits at the GOLDEN GATE INTERNATIONAL 
EXPOSITION in San Francisco and at the NEW YORK WORLD’S FAIR 
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PARDON US 
IF WE SEEM REPETITIOUS! 


peu all is said and done, the BIG NEWS 
about Corhart Electrocast is the very fact 
that month after month and year after year, we 
continue to cite new confirmation to this same 
old story: 


Corhart Electrocast has delivered longer life 
and lower costs per ton of glass melted than 
any other refractory commercially available. 


The installation pictured above is no rare or 
unique case—it is one of scores in which Corhart 
Electrocast has delivered spectacular results. 
The breastwalls in this furnace have just started 
through their third campaign. The top course 
of sidewall blocks represents the second setting 
on the original lower course. Note the Corhart 


supporting blocks at the edge of the bottom, 
making a complete outer course. The glass was 
normal crystal flint. 


If this is the kind of performance you want, we 
believe you know where you'll find it. 
Address: Corhart Refractories Co., Incorporated, 
16th & Lee Streets, Louisville, Kentucky. .. . 
In Europe: L’Electro Refractaire, Paris. In 
Japan: Asahi Glass Co., Tokio. 
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PRELIMINARY STUDY OF WETTING AGENTS IN GROUND-COAT ENAMELS* 


By D. J. BENOLIEL 


|. Introduction 

This study of wetting agents in the porcelain enamel 
tield up to six months ago had been entirely confined 
to their use with alkaline cleansers. At the second 
meeting of the Porcelain Enamel Institute, however, 
several members thought that wetting agents might 
be applied to ground coats and suggested that work be 
done on this problem. The codperation of a member 
at one of the large plants was secured, and the wetting 
agents that had shown promise were sent to him. 

As an approach to the problem, it was decided to 
find to what degree a wetting agent affects (1) the firing, 
(2) the bond, (3) the boiling tendency, (4) the ad 
herence, and (5) the maturing time of a ground coat, 
i.e., is it possible to have a one-minute bake at 1600°F 
instead of a four-minute bake? Furthermore, if a 
wetting agent is used, will less enamel be used with (6) 
greater coverage, (7) fewer bare spots, and (8) less fish 
scaling ? 

As a first step, a mixture of sulfonated fatty alco 
hols, known as TF-720, which such 
excessive ‘‘sudding”’ in the preparation of the ground 
coat that its use was not practical. Four other wet 
ting agents were tested, viz., (1) sodium salt of isopro 
pyl alcohol, naphthalene, and sulfonic acid (TF-824); 
2) sulfonated benzol derivative compounded with a 
fatty acid soap (No. 700-X); (3) ricinoleic acid ester 
with 13% combined SO; on a dry basis (Pro-So-Tex 
No. 53); and (4) 75% sulfonated castor oil contain 
ing 8% combined SO; on a dry basis. Three of these 
wetting agents were liquid and one was a powder. 
The powder and one of the liquids, No. 700-X, have 
fairly strong odors which in some cases may be ob 
jectionable. It was necessary to heat the powder, 
r'F-824, in distilled water to get it in suspension. 


was tried, gave 


Il. Procedure 
A 40% solution was made up of each of the liquids, 
and in the case of the powder, an approximate 10% 
* Presented at the Fortieth Annual Meeting, American 
Ceramic Society, New Orleans, La., March 29, 1938 
Enamel Division). Received May 24, 19388. 


solution of 100 cc. of distilled water and 10 grams of the 
powder, TF-824. 

Three different concentrations of wetting agent were 
used, the liquids at 0.1, 0.25, and 0.5% and the 
powder at 0.025, 0.62, and 0.125%. 

Panels, 9 by 12 inches, were pickled and treated at 
selected areas either with 300-viscosity mineral oil or 
vegetable oil soap. 

Approximately 2 ce. of each of 
allowed to run from a pipette across the surface of the 
pickeled panels at the designated points. The panels 
were allowed to stand for thirty minutes and then were 
dipped in the treated enamel so that the ground coat 
drained parallel to the direction of flow of the oil or 
soap solutions across the surface. 

To 4000 ce. of milled ground-coat enamel at a dipping 
weight of 39 grams per sq. ft. (or 48 grams wet weight 
on a 9- by 12-inch panel) the wetting agent was added 
and thoroughly stirred. A pickled panel was dipped 
in the enamel and weighed to determine the effect of 
the addition of wetting agent on dipping weight and 
draining. 

Panels, 9 by 12 inches, pickled and treated with vari- 
ous concentrations of 300-viscosity mineral oil in 
petroleum ether or vegetable oil soap in distilled water, 
were dipped in the ground coat to which the wetting 
agent had been added. The effect of the wetting agent 
on the draining of the ground coat and on its ability to 
cover oil or soap streaks was observed, as well as the 
dried and fired appearance of the panels. 


Ill. Results 

There was no distinct difference in the wetting power 
of treated over untreated ground coat. 

The addition of wetting agents to the ground coat in 
each case caused suds to form on stirring. Bubbles of 
suds which remained on the panels in the dipping proc- 
ess would break and leave a bare metal spot. Pro-So- 
Tex No. 53 and 75% sulfonated castor oil showed the 
least suds-forming tendency. Pro-So-Tex No. 53 
however, caused streaking in the ground coat on drain- 
ing. 


the solutions were 
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Ground-coat set was influenced by all four of the 
agents. (1) TF-824 had a decided tendency to set up 
the ground coat at all concentrations tried, the maxi- 
mum (0.15%) giving a decided increase. (2) No. 
700-X increased the ground-coat set at concentrations 
as high as 0.25%; percentages higher than 0.25% 
resulted in a decrease in set. (3) Pro-So-Tex No. 53 
and (4) 75% sulfonated castor oil decreased ground 
coat set at all concentrations used. 

One per cent of any of the liquid wetting agents 
caused almost complete loss of set. 


TABLE I 


DIPPING WEIGHTS 


TF-824 
Wet weight on panel (9 x 12 in.) 
Concentration (%) (g.) (g./sq. ft.) 
0.0125 48.5 64 
49.5 65 
062 47.0 62.7 
67.0 89.3 
250 Extreme set 
No. 700-X 
0.05 50.5 67.3 
57.5 76.7 
.20 64.5 86.0 
.50 23.0 41.3 
1.00 Almost complete loss of set 
Pro-So-Tex No. 53 
0.05 39.5 §2.7 
36.5 48.7 
25 29.5 39.4 
.50 No data 
1.00 Almost complete loss of set 
75% sulfonated castor oil 
0.05 44.5 59.3 
.10 43.5 58.0 
.25 29.0 38.6 
50 20.5 27.4 
1.00 Almost complete loss of set 


Ground coats which were untreated or which con 
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tained TF-824 or No, 700-X set up (7.e., drained heavy) 
over vegetable oil soap streaks; the addition of Pro-So- 
Tex No. 53 or 75% sulfonated castor oil caused them 
to drain thin over soap streaks. 

Owing to some variation in the amount of oil or soap 
remaining on the panels, differences occurred in the 
draining of two panels which had been given the same 
treatment. Bare metal spots or streaks which showed 
up on ground-coat draining and in the dried state 
did not noticeably increase in size on firing whether 
the panel had been dipped in treated or untreated 
ground coats. 

Oil streaks covered by the treated and untreated 
ground coats showed little tendency to crack or crawl 
after firing. If the ground coat was wet through by 
oil when the panel was dried, the areas showing oil 
either fired out or showed a network of fine dark lines, 
regardless of whether or not the ground coat had been 
treated. 

Copperheads were formed over vegetable oil soap 
streaks on panels dipped in ground coats which had 
been treated with enough wetting agent to reduce the 
set materially. 


IV. Conclusions 

The results from this work do not indicate that the 
addition of a wetting agent to ground-coat enamel in- 
creases its wetting power to a noticeable degree. A 
more accurate method of testing for wetting power, 
however, might show an advantage of the use of wetting 
agents. 

Because all wetting agents affect the set of the enamel, 
their use would require special set-up additions in 
ground-coat milling, but they do not seem to influence 
the firing, the bond, or the boiling tendency of the 
ground coat. 


QUAKER CHEMICAL PRODUCTS CORPORATION 
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OBSERVATIONS ON HAIRLINES* 


By W. A. DERINGER 


ABSTRACT 
The hairline problem is discussed in relation to the factors which bring about this de- 
fect. The factors considered are the design of the piece, the ground-coat enamel, the 
firing conditions, the heat distribution during the firing cycle, the weight of application 
of the ground coat, the metal base, and the cover-coat enamel, 


|. Introduction to the design of the piece. It is impossible, further 


One of the most thought-provoking problems con 
fronting those engaged in the enameling industry is the 
question of eliminating hairlines. This defect is a com 
mon one, and it is different from other enameling de 
fects in that the tendency to hairline is closely related 


* Presented at the Fortieth Annual Meeting, American 
Ceramic Society, New Orleans, La., March 30, 1938 
(Enamel Division). Received March 30, 1938. 


more, to predict exactly where a new design will show 
this defect. There are certain factors and conditions, 
however, which tend to affect this condition. Some of 
these factors are (1) design of the piece, (2) ground-coat 
enamel formula, (3) firing conditions, including the 
fixtures used and the position of ware in the furnace, 
(4) comparative rates of heating and cooling of different 
parts of piece, (5) weight of application of ground 
coat, (6) metal base, and (7) cover-coat enamel. 
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ll. Design of the Piece 

A design suitable for enameling is often not the best 
design from the ‘‘sales appeal” viewpoint. The mod- 
ern trend in designing calls for flat areas bounded by 
sharp radii and decorated with sharp embossings as 
contrasted with earlier designs which embodied the 
principle that gradual curves were the essence of all 
beauty. This trend brings with it the following condi- 
tions: (a) deep, sharp recesses and depressions, which 
tend to accumulate enamel dust when the ground coat is 
sprayed; the ground-coat application becomes exces 
sive in these depressions, and hairlining, owing to the 
heavy ground coat, often results; (6) drawing the sheet 
into the form of the finished piece results in many se- 
vere strains at points where the metal has the greatest 
distortion. It is often impossible to complete the 
forming operations without local annealing at the points 
of greatest strain to prevent breakage in the succeeding 
operations. The severe stretching of the metal at these 
points often produces an excess of metal in adjoining 
flat areas, which produces an ‘‘oil-can-bottom”’ effect. 
This excess metal is distorted in firing the ground and 
cover coats, and the flexing of the metal in the fire fre 
This type of hairline is 


quently produces hairlines. 
difficult to cover with repeated coats of enamel because 
each time the piece is fired flexing and bending of the 
metal takes place which fractures the enamel at the 
old break. 


Ill. Ground-Coat Enamel Formula 

A ground-coat enamel formula developed to minimize 
hairlines is one of the strongest defenses against this 
defect. Some ground coats which work fine on flatware 
and fire to a beautiful glossy finish are sure to bring dis- 
astrous results on ware which has a tendency to hair- 
line. These ground coats have a better appearance 
after the ground-coat fire than those of the hairline 
resisting type, but when the cover coat is applied, they 
hairline so badly that even repeated cover coats do not 
conceal this defect. 

Ground coats that tend to minimize or eliminate hair 
lines are somewhat more refractory than other ground 
coats, partly due to the presence of an appreciable 
quantity of silica or feldspar, which also gives a broader 
firing range to the ground coat. The presence of this 
material causes the ground coat to have an open, grainy, 
or porous-looking texture when fired; this grainy tex 
ture evidently permits a greater thermal shock before 
the enamel fractures. 


IV. Firing Conditions 

There are apparently two schools of thought concern 
ing the proper firing of the ground coat to curtail or to 
prevent hairlines, viz., those who believe (1) that the 
ground coat should be fired hard because underfired 
ground coats are apt to hairline and (2) that the ground 
coat should be fired to a deep blue color at a compara- 
tively low temperature. The low temperature, it is be- 
lieved, does not permit the base metal to become dis- 
torted, and the soft fire does not drive off the gas-bubble 
formation. This bubble formation adds to the open tex 
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ture imparted by the silica to give an enamel greater 
elasticity and greater resistance to thermal shock. 

Each specific case calls for its own particular treat- 
ment, although the importance of the fire itself seems to 
be less important than the location of the ware in the 
furnace or the firing fixture used. To prevent local 
underfiring and to insure the ware against having heat- 
ing and cooling strains in the same locality on the piece 
-ach time it is fired, it is often wise to change the posi- 
tion of the pieces on the fork each time the pieces are 
fired. 

The design of the firing fixture is of vital importance. 
It must support the piece without distorting it, and yet 
it must be lightweight and so designed that there is no 
heavy metal section near the ware. 


V. Comparative Rates of Heating and Cooling of 
Different Parts of the Piece 

Before hairlines appear, there must be a strain in the 
enamel of sufficient magnitude to fracture the enamel. 
There are at least three strain-producing sources, v7z., 
(1) strains produced in the metal base when the piece is 
formed; (2) those caused by (a) flexing of the piece ow 
ing to the presence of excess metal, (b) an actual sagging 
of the piece between points of support in the fire, or (c) 
a pushing up of the metal by the burning tool points or 
knife blades; the latter two causes ((b) and (c)) may be 
due to improper support in firing, overfiring, or soft 
base metal; and (3) strains caused by unequal rates of 
expansion and contraction during heating and cooling 
The strains mentioned under (1) 


the piece in firing. 
A discussion of 


and (2) have already been discussed. 
strains of type (3) follows. 

Many designs embody a flat area bounded by a 
crimped, embossed, or flanged edge. The flat area 
naturally will heat and cool at a more rapid rate than 
the heavier sections of the flange or curl. At any time 
during the heating period, this flat area is under com 
pression and tends to flex at the corner where the flat 
area joins the flange because this is the point of maxi- 
mum strain. This condition is present in some designs 
of table tops and drainboards. A similar condition 
but one not so readily analyzed is hairlining found in 
the corners of the bowl of a drainboard sink. The sides 
of the bowl heat and cool more slowly than the bottom 
of the bowl and the drainboard. The roll of the sink 
also tends to heat and cool more slowly than the drain- 
board. It is natural, therefore, that a sink should tend 
to line at the front top corners of the bowl where the 
drainboard, roll, and sides of the bowl meet. 

Hairlines caused by this unequal rate of expansion 
and contraction may often be overcome by spraying the 
back sides of the light sections with a heavy coating of 
enamel or by placing sheets or bars of heat-resisting 
metal near these lighter sections so that they will heat 
and cool more nearly at the same rate as the heavier sec- 
tions of the piece. The ‘‘cut-and-try’’ method may be 
used to determine how much metal should be placed 
near the area and also how near this material should 
be to the ware. This procedure is called “baffling.” 

The first step in baffling should be to observe the 
cooling of the ground-coat ware after it is removed from 
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the furnace. The areas that turn black first are those 
which should be baffled in order to retard the rate of 
heating and cooling to coincide more nearly with the 
rate of heating and cooling of the adjoining portion of 
the piece. Flatware, which is fired suspended in the 
furnace, can often be baffled by hanging the pieces back- 
to-back a short distance apart. In this way, the pieces 
baffle each other. At other times, the ware may be 
crowded too close on the fork or furnace chain, which 
may cause the ware to be baffled at the wrong point 
and thus promote hairlining. 


VI. Weight of Application of Ground Coat 


An excessive application of the ground coat promotes 
hairlines. Some control therefore must be exercised 
over this operation. This is easily regulated when the 
ground coat is dipped by using the dip-sheet weight test 
to control the dip tank. The most practical procedure 
for ware sprayed with ground coat is to use an enamel 
of constant consistency, to check the spray weights of 
the various ground-coat sprayers at regular intervals, 
and to attempt to keep the weight of application at a 
standard, which has been determined by experience to 
be satisfactory. Because the ground-coat firing ex- 
ercises so much influence on the tendency to hairline, 
the application must be uniform; the enamel otherwise 
would be underfired at points of excessive application 
and overfired where the coating is too thin. 


Vil. The Metal Base 


The properties of the base metal which are deter- 
mined by the chemical composition and grain structure 
influence the tendency of the piece to hairline. The 
hardness of the base metal as reflected by the sag test is 
probably the most important property. A steel which 
sags appreciably when fired will result in a fracturing of 
the enamel when the flexing takes place. Hairlines 
caused by sagging of the metal usually occur at the 


Bulletin of The American Ceramic Society 


Weise 


points of support of the piece, which is the point where 
the bending or flexing of the metal is greatest. 

De-enameled ware hairlines more readily than new 
stampings, partly because the de-enameled ware has a 
greater tendency to sag. 


VIII. Enamel Cover Coats 


The properties of the first cover coat and second 
cover coat of an acid-resisting enamel, in relation to each 
other and to the ground coat, influence the inclination 
to hairline. The first cover coat at times shows few or 
no hairlines, but the second cover coat or acid-resisting 
coat may be badly hairlined. The acid-resisting coat 
often shows cover-coat hairlines. This may be caused 
by insufficient film strength in the enamel or by other 
working properties which may be unsatisfactory. The 
tendency of acid-resisting enamels to hairline generally 
seems to be somewhat proportional to their acid resist- 
ance. The relative elasticity, tensile strength, and 
coefficient of expansion of the ground coat and cover 
coats no doubt influence the inclination to hairline inso- 
far as these properties of the one enamel conflict or 
agree with those of the coating of enamel above or be- 
neath it. 


IX. Conclusion 

This discussion gives some of the factors which are 
influential in causing or promoting hairlines. The 
probable procedures to be followed in order to minimize 
or eliminate this defect are also discussed. No attempt 
has been made to prescribe a cure-all or antidote for 
hairlines, but some of the factors which are active 
in producing and eliminating this defect have been 
enumerated. 

Hairlines are still a problem, but the writer hopes 
that the suggestions given here will help to solve this 
defect. 
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INHIBITORS IN STEEL PICKLING* 


By C. P. WEISE 


ABSTRACT 


The character of oxide scale on sheet iron and the mechanism of its removal by acid 
pickling are discussed. Various types of inhibitors and the mechanism of their func- 
tioning are described. One of the chief objections to the use of inhibitors in pickling 


enameling stock has been the effort to obtain a deep etch to aid adherence. 


A method 


is described whereby the benefits of inhibitor-controlled pickling are gained and a satis- 


factory etch is obtained. 


|. Introduction 
The general principles involved in the acid removal 
of scale formed on the surface of steel products through 
the various mill operations, which cover the rolling, 


* Presented at the Fortieth Annual Meeting, American 
Ceramic Society, New Orleans, La., March 29, 1938 
(Enamel Division). Received March 29, 1938. 


forging, annealing, heat treating, or other kindred 
heating processes, are well known. Sulfuric acid solu- 
tions of varying concentrations are generally used to 
effect scale removal efficiently and economically. Al- 
though muriatic acid is somewhat more expensive, it 
may be also used. The choice of acids usually is de- 
termined by local pickling conditions and by other 
reasons peculiar to the work performed. 
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Inhibitors in Steel Pickling 


Il. Mechanism of Pickling 

Ordinary mill scale in the mechanism of pickling 
is composed essentially of three oxides of iron, v1z., 
ferrous, ferrous ferric, and ferric oxides. Ferrous oxide 
lies directly next to the base metal in the formation of 
the scale, and the other oxides are arranged in strata 
with the ferric oxide (which contains the least amount 
of iron) forming the outside layer. The acid solubility 
of these oxides varies widely, the ferrous oxide being 
much more soluble than the oxides which form the 
outer components of the scale. When the scaly iron 
is immersed in acid, the acid penetrates through cracks 
in the scale layer and attacks the ferrous-oxide layer 
next to the base metal. When this layer is dissolved 
away, the less soluble part of the scale falls off and 
sinks to the bottom of the pickling tank as a practically 
insoluble residue. This explains why scale apparently 
is attacked from its underside when it is dislodged 
from the base metal by acid pickling. 

Simultaneously with the action of the acid on the 
scale, wherever the iron base metal is exposed it is sub- 
jected to a vigorous attack by the acid, and when 
scale removal is complete, the acid continues its cor- 
rosive attack at a considerably faster rate. This ex- 
cessive action of the acid results in (1) an unnecessary 
consumption of steel and acid, (2) a pitted surface on 
the steel which holds occluded acid and iron salt, (3) 
absorbed hydrogen which forms metal embrittlement, 
and (4) acid-laden fumes which produce corrosion and 
unpleasant working conditions around the pickling 
operation. 

To confine the action of the acid to the removal of 
scale with a minimum of attack on the base metal, the 
acid-pickling bath is inhibited by the addition of a 
material capable of preventing or suppressing the 
reaction between the acid and the metallic iron. Such 
materials are called acid-pickling inhibitors. They area 
class of compounds which, when added in relatively 
small amounts to a pickling bath, disperse through the 
solution and by their nature prevent or reduce to a 
minimum the undesirable features attendant to what 
is termed in the steel industry as “‘overpickling.” 
Substances which acid-pickling inhibiting 
properties may be either of an inorganic or an organic 
nature and they may vary widely in their source and 
constitution. The inorganic materials are soluble com- 
pounds or salts of the metals which are electronegative 
to iron and which function by plating out a film of the 
metal on the iron by electrogalvanic action, thus iso- 
lating the iron from attack by the acid. These types 
of inorganic materials have no commercial importance 
as inhibitors because it is difficult to control their ac- 
tion as compared with inhibitors of an organic nature. 

The organic materials that possess inhibiting quali- 
ties usually are bodies with complex chemical molecules 


possess 


of high molecular weight, and they usually form 
colloidal solutions in pickling mediums. Although 


materials of widely different chemical constitutions, 
such as flour and starchy materials, glue and gelatin, 
waste sulfite liquor, and tarry residues from petroleum 
refining, exhibit some inhibiting characteristics, the 
most effective compounds belong to certain broad 
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classes of chemicals, such as aldehydes; nitrogen- 
containing compounds, such as pyridine and quinidine; 
sulfur-containing compounds, such as sulfides and mer- 
captans; and sulfur- and nitrogen-containing com- 
pounds, such as thiourea and thiozolamine. 

In addition to the primary function of inhibiting the 
action of acid on metallic iron with the lowest cost 
per unit of inhibition, a satisfactory commercial in- 
hibitor should be (1) relatively nontoxic, (2) free of 
objectionable odors, and (3) practically completely 
soluble in the acid-pickling medium; in addition it 
should (4) leave no undesirable residues or stains on 
the pickled steel, and (5) suffer no rapid disintegration 
or decomposition at high pickling temperatures. Mod- 
ern commercial inhibitors in their liquid and powder 
forms should satisfy these five requirements and 
should also have uniformity of performance, which is 
obtained by controlled conditions of manufacture from 
selected sources of raw materials. 


Ill. Theories of Inhibitors 

There has been considerable discussion in 
years as to the mechanism by which inhibitors function. 
Among the several theories advanced, there are two 
which seem to be the most plausible in their explana 
tions of ‘‘why inhibitors inhibit.’’ One theory is based 
upon the fact that if two dissimilar metals, electrically 
connected, are immersed into an electrolyte, an elec- 
tromotive force is set up between the metals. This 
causes a flow of electricity through the electrolyte 
between the two metals. In the pickling process, 
metallic iron and iron oxide or scale act as the two 
electrodes and the acid acts as the electrolyte. Gal- 
vanic or electrolytic action starts between the base 
metal and the scale as soon as the acid penetrates 
through the pores or cracks in the scale and reaches the 
metallic iron. This galvanic action produces a migra- 
tion of the anodically charged colloidal particles of 
inhibitor in the acid to the negatively charged iron sur- 
face. There the colloidal particles plate out on the 
surface of the metal in the form of a film of molecular 
thickness too minute to be visible even under high 
magnification. This film is effective in suppressing 
further galvanic action and it also removes the surface 
of the iron from the sphere of attack by the acid. 

The other theory involves the concept that the pres- 
ence of the inhibitor in the acid solution so increases 
the normal overvoltage of hydrogen at the base metal 
surface that a protective layer of nascent hydrogen 
gas is formed on the metal surface which prevents 
further direct attack of the metal by the acid. 

Whatever explanation is accepted for the mechanism 
for inhibitor action, the fact remains that the com- 
pounds now being used in the manufacture of inhibitors 
do function, and they furnish the steel industry with an 
economical tool to avoid excessive losses of steel and 
acid and to improve the character of steel surfaces. 

Recommendations for the amount of inhibitor to use 
vary with the composition of the steel to be pickled, the 
processing treatment the steel has received, the nature 
of the scale to be removed, and the subsequent opera- 
tions the steel will undergo after pickling. Bessemer, 
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high carbon, and alloy steels usually pickle much faster 
than mild or basic steels, and a relatively high degree of 
inhibition is required to prevent excessive pickling. 
Lesser amounts of inhibitor are recommended for 
pickling automobile body sheets if a bright unetched 
finish is desirable; for pipe and tube where long 
exposure to acid is sometimes necessary; for sheet 
stock for tin plate; and for forgings, billets, bars, wire, 
and wire rods. Pickling sheet stock for galvanizing 
usually is accomplished with relatively small amounts 
of inhibitor because a surface only slightly etched is 
needed to promote better bonding with the zinc coat- 
ing. 

In the case of sheets for enameling, where the inter- 
facial bond is between metal and vitreous enamel, the 
tightness of the coat is influenced by the grip that the 
coating material can secure on the base metal. A rela- 
tively deep etch therefore is needed in pickling this 
class of stock, but very little, if any, inhibitor would be 
used. Without an inhibitor, however, the pickling 
operation possesses no governor to avoid the danger 
of “overpickling’’ with its attending formation of pits, 


which contain occluded iron salts, carbon ‘‘smut’’ 
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formation, and hydrogen embrittlement. From a 
theoretical standpoint, the greatest uniformity of metal 
surface for enameling should be obtained by pickling 
the sheets free of scale in a highly inhibited acid solu- 
tion, followed with a second operation to develop a 
surface uniformly etched to the right degree. 


IV. Conclusions 

The basic criterion for the value of an inhibitor is its 
efficacy, 1.e., how well it is able to inhibit the acid dis- 
solution effect on the base metal. The economy of 
these materials may be ascertained by laboratory tests, 
but the solubility of commercial steels unfortunately 
is inconstant and is difficult to reproduce under labora- 
tory conditions. These tests therefore at best are only 
a means of indicating how an inhibitor can be expected 
to perform in plant practice. A practical test over a 
period of time will indicate results that may be trans- 
lated into economies and general improvements in the 
pickling operations. These results will inevitably follow 
the use of an efficient inhibitor. 
GRASSELLI CHEMICALS DEPARTMENT 
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LABORATORY AND SHOP PERFORMANCE OF NONREBOILING 
ENAMELING SHEETS* 


By J. C. EcKEL 


ABSTRACT 


A study has been made to determine the flexibility of reboiling and nonreboiling 


enameling sheets under variations existing in enamel shop practice 


|. Introduction 

The causes of reboiling in commercial enameling 
sheets will not be discussed here, but the writer will 
relate experiences with the laboratory and shop per- 
formance of nonreboiling and reboiling sheet steels. 
It is hoped that this presentation will stimulate further 
studies on this important subject. 

Schaal and Fuller! have concluded that ground-coat 
reboiling is caused by the evolution of certain gases 
from the base metal. Hayes, Canfield, and McGohan? 
state that ground-coat reboiling results from an enamel 
fracture when the ground coat is refired. These 
fractures lead from the base metal to the surface of the 

* Presented at the Forty-First Annual Meeting, Ameri- 
can Ceramic Society, Chicago, IIl., April 19, 1939 (Enamel 
Division). Received May 2, 1939. 

1R. B. Schaal and D. H. Fuller, ‘‘Modern Enameling 
Troubles,’’ Ceram. Ind., 15 |6] 605-14 (1930); Ceram. Abs., 
10 [3] 176 (1931). 

2 Anson Hayes, J. J. Canfield, and G. W. McGohan, 
‘‘Mechanism of Black-Speck Formation in Enamel Result- 
ing from Reboiling of the Ground Coat,’’ Jour. Amer. 
Ceram. Soc., 15 [6] 338-44 (1932); discussions, pp. 344-53. 


enamel and from bubble to bubble, drawing air. The 
cracks seal at the surface with rising temperature, and 
the smaller bubbles later coalesce into larger bubbles 
near the metal base. Other investigators maintain 
that the gases causing reboiling are derived from the 
enamel itself. 

It is thus apparent that those who have devoted 
considerable study to this subject do not agree as to the 
cause of reboiling. 

The majority of ground-coated enameling sheets 
that are refired for 40 to 50 seconds at approximately 
1520° to 1540°F and then cooled will show some degree 
of reboiling. Prolonged heating at this temperature 
causes the reboil bubbles to subside. Reboiling will 
appear again if the specimen is cooled and refired. 
Connelly and Lord* and Andrews! have illustrated the 
their respective papers. 


reboiling phenomena in 


® D.S. Connelly and J. O. Lord, ‘‘Microscopic Studies of 
Reboiling Phenomena,” zbid., 20 [1] 10-16 (1937). 

* A. I. Andrews, ‘‘Microscopic Observations of Appear- 
ance of Enamels During Firing and Reboiling,’”’ Bull. Amer. 
Ceram. Soc., 14 [1] 18-19 (1935). 
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ll. Reboiling Experiments 
(1) Ground-Coat Tests 


To determine the reboiling characteristics of differ 
ent ground coats on previously determined nonreboil 
ing enameling sheets, three ground coats were selected, 
viz.: (1) ground-coat A, medium hard, less suscep- 
tible to reboiling than B, and more susceptible than C; 
(2) ground-coat B, soft, violent reboiling; and (3) 
ground-coat, C, reboils very little, 1f any, on any base 
metals. 

No reboiling occurred on any of the specimens tested, 
irrespective of the ground coat employed. 


(2) Base-Metal Tests 

The effect of chemical composition of the base metal 
on the reboiling properties was tested, and two steels, 
A and B, of the following “‘typical analysis’ were used: 


Steel A (%) Steel B (%) 
Carbon 0.02 Carbon 0.06 
Manganese Manganese 40 
Phosphorus 009 Phosphorus 
Sulfur Sulfur 016 
Silicon Silicon 009 


Sheet treatment No. 1 for steels A and B: hot roll, 


heat-treated, pickle, cold roll to flatten. 
Sheet treatment No. 2 for steels A and B: hot roll, 
pickle, cold reduce, heat-treated, pickle, cold roll to flatten. 


Steel A reboiled regardless of treatment. The extent 
of the reboiling was associated with the treatment, e.g., 
reboiling was more pronounced with sheet treatment 
No. 1 than with No. 2. 

Steel B, when subjected to treatment No. 1, likewise 
reboiled, but no reboiling occurred with No. 2. These 
results, together with additional experiments with mild 
steel grades, indicate that as the carbon and manganese 
increase the tendency toward reboiling decreases when 
processed under the cold reduction method (sheet 
treatment No. 2). 


(3) Effect of Shop Conditions 
To draw comparisons between reboiling and non 
reboiling steels when subjected to some enameling shop 
variables, the following procedure was followed: 
Shop Conditions 


Weight 
t Firing 


Coating (g./sq 

Standard 38 Normal 
Light 31 Overfired 
Light 31 Underfired 
Heavy 43 Overfired 
Heavy 43 Underfired 


All specimens were given a ground-coat enamel and 
then two white cover coats. The specimens were in- 
spected and rated by five different individuals who 
concluded that the nonreboiling steel specimens not 
only were superior in appearance to the reboiling steel 
specimens but were less susceptible to enamel defects 
when subjected to the malpractice used in the expert- 
ment. 

The same procedure was duplicated at another 
plant, and the results confirmed those given. 
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(4) Mild Reboiling 

Schaal and Fuller state that ‘this whole discussion 
seems to place with the maker of steel sheets an untold 
opportunity for further service to the enamel industry. 
Let him produce clean sheets which can be depended 
upon to evolve only a little gas, all in the earlier stages 
of heating, and black specks will disappear. So, also, 
will delayed fishscale.”’ 

This statement requesting 
prompted an investigation of the performance of non- 
reboiling on specimens which evolve only a little gas in 
the early stages of heating. These specimens will be 
designated as mild reboiling. The results of this in- 
vestigation showed that there little difference 
in the performance between the nonreboiling and the 
mild reboiling types under proper shop practice. 


“clean sheets, etc.,”’ 


was 


(5) Black Specks 

All black specks are not caused by reboiling, and 
several cases which have come under the personal ob- 
servation of the writer were due to other causes. 

To establish definitely that the black specking in one 
instance was not caused by reboiling, specimens of 
nonreboiling and reboiling metal were welded together 
into one piece and were processed under identical 
conditions. Laboratory tests were made before weld 
ing the samples together to be absolutely sure that one 
half the specimen was of the nonreboiling type and the 
remaining half of the reboiling type. 

Companion samples, similar to these, were proc 
essed under the conditions prevailing in the shop, 
and there were as many black specks in the nonreboiling 
portion of the samples as in the reboiling areas. This 
indicated that reboiling was not the cause of the dif 
ficulty. The source of the black specking was traced 
to improper cleaning of the sheet surface before enamel- 
ing, corrective steps were taken, and the black specks 
disappeared. 

As Hayes, Canfield, and McGohan? have pointed 
out, there are several causes for black specks, and ex 
perience has shown that it is unwise to conclude, when 
this defect appears, that it is due to reboiling. 


(6) Fishscaling 

A sign manufacturer, in another instance, encoun- 
Hansen®> has given 
twelve causes for this defect, v7z.: (1) chemical bal- 
ance of enamel, (2) improper smelting, (3) improper 
milling, (4) character of clay used, (5) failure to stir 
liquid ground-coat enamel frequently, (6) character of 
iron, (7) improper pickling of iron, (8) underfiring, (9) 
overfiring, (10) type of furnace used, (11) leaking of 
muffle furnaces, and (12) heavy application of ground 
coat. Corrective measures were taken with these 
points in mind, but the fishscaling continued. 

The writer was solicited to find a solution to the dif- 
A thorough investigation failed to reveal any 
A production run of nonre- 


tered serious fishscaling defects. 


ficulty. 
faulty shop conditions. 


5 Manual of Porcelain Enameling. Edited by J. E. 
Hansen, Enamelist Publishing Co., Cleveland, Ohio, 1937; 
Ceram. Abs., 17 [2] 59 (1938). 
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boiling and mild reboiling enameling sheets was placed 
on the enameling line in an effort to eliminate the fish- 
scaling. The consumer made no changes in his prac- 
tice and no further trouble was encountered. 

The material on which fishscaling occurred was proc- 
essed on two high-hand hot mills and showed violent 
reboiling characteristics. 


(7) Mill Processing Sheets 


Two methods are employed in the production of 
enameling sheets, viz., (1) the hand hot-mill method 
and (2) the continuous cold-mill process. 

Laboratory reboiling tests have been employed to 
determine the reboiling characteristics of enameling 
sheets made by the cold reduction method compared 
with those made by the hand hot-mill process. Those 
students who have studied the subject unanimously 
agree that the cold reduced product is either nonre- 
boiling or mild reboiling in character, whereas the hand- 
mill product possesses medium to violent reboiling char- 
acteristics. 

This opinion is supported by the Eckel U. S. patent 
1,998,045, April 16, 1935, which provides for heavy cold 
reduction to prevent reboiling; the Porter and Saylor® 
U. S. patent 2,065,392, December 22, 1936, which 
provides for chemical additions and heavy cold reduc- 
tion; and the Canfield and McGohan? U. S. patent 
2,127,388, August 16, 1938, which resorts to drastic 
cold reduction to accomplish the same results. 


6 Operating and Metallurgical Division, Carnegie-Illinois 
Steel Corporation. 

7L. C. Athy, Director of Research, Porcelain Enamel & 
Mfg. Company, Baltimore, Md., oral discussion. 
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Athy’ has stated that his work on heavy cold reduc- 
tion to prevent reboiling gave results similar to those 
of the writer. 


lil. Summary 

The following conclusions have been drawn from the 
experimental and practical evidence: 

(1) Sheets of the nonreboiling type show no re- 
boiling regardless of the type of ground coat used. 

(2) Chemical composition exercises an influence on 
the reboiling properties of sheet steel; in general, as the 
carbon and manganese contents increase, reboiling de- 
creases when the sheets are processed by the cold reduc- 
tion method. 

(3) Nonreboiling or mild reboiling enameling steels 
are not as susceptible to enamel defects under malprac- 
tice in the enamel shop as is the reboiling type, and 
they are superior to the reboiling type under normal 
shop practice. 

(4) Other causes for black specking in addition to 
reboiling are improper pickling, contaminated frits, 
and an unclean enamel shop. 

Enameling sheets made by heavy cold reduction are 
either nonreboiling or mild reboiling, and the mild re- 
boiling type, where the action occurs in the early heat- 
ing periods, performs equally as well as the nonreboiling 
type in commercial enameling practice. 

Enameling sheets made by the hand-mill process have 
medium-to-violent reboiling characteristics compared 
to the continuous-mill sheets. 


SHEET DIVISION 
CARNEGIE-ILLINOIS STEEL CORPORATION 
PITTSBURGH, PENNSYLVANIA 


STUDY OF SOME EFFECTS OF SODIUM NITRITE IN COVER ENAMELS* 


By L. A. LANGE 


ABSTRACT 


An investigation was conducted on the amount of sodium nitrite necessary to control 


tearing in a given enamel. 


The effect on drying rate, scumming tendency, softening 


point, variations in specific gravity, and behavior of reclaimed enamel was studied. A 
comparison was also made between adding sodium nitrite as a mill addition and asa solu- 


tion after milling just before use. 


I. Introduction 

Sodium nitrite has been used rather generally during 
the past year to correct tearing when this defect was 
encountered. Tearing may be described as a series of 
short dark lines or ‘‘tears,”” which follow a definite pat- 
tern and which are apparent after firing. These minute 
cracks or “‘tears” originate in the enamel coating after 
spraying or dipping and before fusion, and they fail to 
heal perfectly during firing. The torn area is usually a 
minimum width of several tearing marks. Tearing is 

* Presented at the Forty-First Annual Meeting, Ameri- 


can Ceramic Society, Chicago, IIl., April 18, 1939 (Enamel 
Division). Received April 18, 1939. 


differentiated from hairlining, which is ordinarily seen 
as one or more smooth and continuous pencil lines in 
the fired surface. Because no systematic investigation 
or explanation has been advanced concerning the action 
of sodium nitrite, this study was undertaken to deter- 
mine the behavior of enamels to which this material has 
been added. 


(1) Previous Use 

Sodium nitrite has been used for some years as a 
mill addition (or as an addition after milling) to ground 
coats to prevent rust while drying and also as a setting- 
up agent. Its use in cover coats, however, has been 
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recent. 
nitrite as a mill addition in their fine-milled enamel and 
opacity work, no mention of its purpose was made. 


Although Bryant and Porter! used sodium 


(2) Purpose of Study 


The introduction of a material such as sodium ni- 
trite for a specific purpose, namely, the prevention of 
tearing, obviously presents the question of whether or 
not such a material would have a deleterious effect on 
some other property of the enamel. These studies 
therefore include (1) the amount of sodium nitrite 
necessary to control tearing with a given enamel milled 
to a certain fineness; (2) method of addition, e.g., to the 
mill or to the enamel after milling; (3) limits of addi- 
tion; (4) effect of aging; (5) rate of drying; (6) scum- 
ming tendency; (7) fusion hardness; (8) effect on 
reclaimed enamel; and (9) results of variation in 
specific gravity upon effectiveness. 


Il. Test Methods and Results 
(1) Method of Making Tearing Test 


Comparative tearing tests were made using test 
panels, 41/2 by 10 inches, enameled with a commercial 
ground coat at 36 grams per sq. ft. The panels were 
sprayed with the cover enamels at dry weights of 30, 
40, 50, and 60 grams per sq. ft. in one coat. The 
sprayed plates were put in an electric box-type drier 
operating at 250°F; when dry, they were removed 
and cooled to room temperature. The panels thus 
prepared were placed in a cross-bending machine, and a 
series was made deflecting 0.20, 0.30, 0.40, and 0.50 inch 
within a 9-inch span. The plates were held in the de- 
flected position for 15 seconds, removed, and fired at the 
required temperature and time. 

A Danielson-Lindemann cross-bending machine was 
used for this work, but it was modified to the extent 
of fitting the movable center member with a wooden 
block of which the top surface was curved to the shape 
of a piece of steel bent 0.60 inch. This insured a uni- 
form curvature during deflection over as much area as 
possible. 

Different degrees of tearing may be produced in 
cover enamels by cross bending in this manner, and tear- 
ing produced in this way simulates tearing on ware 
that is subject to warpage and working in the furnace 
before the enamel fuses. 


(2) Mill Additions vs. Solution 


Because it might be desirable to add sodium nitrite 
solution to the milled enamel just before using in- 
stead of as a mill addition, the relative effectiveness 
under both conditions was studied. Two mills, iden- 
tical except that one contained 1% sodium nitrite 
and the other none, were run to the same fineness. 
After aging for one day, 1% sodium nitrite in solution 
was added to the enamel milled without sodium nitrite 
and a tearing test was made with each enamel. 

No difference could be seen in the effectiveness of 


1G. L. Bryant and F. R. Porter, ‘Effect of Mill Prac- 
tice and Mill Additions on the Opacity of Enamels,” 
Jour. Amer. Ceram. Soc., 19 [2] 55 (1936). 
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either method, and because it would be an advantage to 
add varying amounts of sodium nitrite in solution to 
portions of enamel from the same mill, this procedure 
was followed in subsequent tests. 

A 50% solution was used because 1 cc. 
tion contains !/ 


of solu- 
/2 gram of sodium nitrite. 


(3) Control of Tearing 

The question of how much sodium nitrite is neces- 
sary to prevent tearing in a given enamel was studied 
with a cover enamel containing different amounts of 
sodium nitrite. Concentrations of 0, 1/4, 1/2, and 1% 
of sodium nitrite were used, and the procedure for 
making tearing tests, described in section (1), was fol- 
lowed with each enamel (see results shown in Fig. 1). 


O=no tearing 


T=torn 
0.20 in. deflection 0.30 in. deflectior 
T | T | T-fO 

= 
+40} 0} 
S in defiection 0.50 in. deflection 
Q 
Ti yi T Ti Ti 
| 
T | T Tai Fig 

30] T | T4-0 | T| o 

0.25 O 025 oO5 | 
Sodium nitrite (%) 


Fie: I. 


As the amount of deflection (or warping) or the 
weight of application increases, the amount of sodium 
nitrite necessary to eliminate tearing also increases. 
Although no attempt was made to classify the degree 
of tearing, sodium nitrite progressively reduced the 
severity of the defect but did not eliminate it in the 
higher weights and greater deflections. 

These tests were checked with enamels from each 
of the several frit classifications, including opaque 
white, superopaque, acid-resisting, and stainless. All 
of the nonacid-resisting enamels duplicated the results 
given. In the acid-resisting and stainless class, the 
effectiveness of sodium nitrite was reduced about 25 
to 40%, as determined by a visual examination of the 
severity of tearing. 

Because of the increasing use of finely milled enamels, 
duplicate tests were made with enamel milled to about 
1% on 325-mesh. The results were substantially the 
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same as with ordinary milled enamel (5 to 7% on 200- 
mesh). 

It is important to know how far the addition of 
sodium nitrite may be carried to overcome tearing. 
At 1'/,% of sodium nitrite, a slight lack of gloss and 
fuzzy texture began to show, and at 1'/.%, the enamel 
began to blister. 


(4) Aging 

A study was also made on the effect of aging upon 
enamel with sodium nitrite milled in and the effect of 
adding sodium nitrite in solution to aged enamel. 
Two mills of enamel were run, identical except that 
'/sY% of sodium nitrite was added as a mill addition to 
one enamel. After aging for one day, a portion of the 
enamel milled without sodium nitrite was taken, and 
'/6%, of sodium nitrite in solution was added to it. 
A tearing spread and viscosity test was made with each 
enamel. This procedure was repeated at the end of 
5, 9, and 15 days’ aging. 

No difference could be seen in effectiveness in stop 
ping tearing as a result of aging on either enamel with 
sodium nitrite milled in or added before each test. 
The viscosity measurement, however, of the enamel to 
which sodium nitrite had been added before use was 
higher in each case than that of the enamel with sodium 
nitrite milled in 


(5) Rate of Drying 

Because enamels containing sodium nitrite did not 
dry on the sides of containers left open to the air as is 
common with ordinary enamels, the effect of sodium 
nitrite on the rate of drying in air was investigated. 

Two panels of 2 sq. ft. each were sprayed at a dry 
weight of 45 grams per sq. ft., one with enamel con 
taining '/.% sodium nitrite and the other with enamel 
containing no sodium nitrite. The panels were allowed 
to air dry on a balance, and the time was recorded for 
each 2-gram loss of weight until no further loss occurred. 
Although the sodium nitrite enamel seemed to lose 
weight faster at first, both were completely dry in the 
same length of time. 


(6) Scumming Test 

The addition of even a small amount of a soluble 
salt may often cause scumming either upon firing or 
after washing with water. The ends of fired panels of 
enamel with no sodium nitrite and with 1% of sodium 
nitrite, therefore, were immersed to a depth of | inch 
in tap water at 100°F for 48 hours. No sign of scum 
was found on either set of panels. 


(7) Fusion Hardness 

Because sodium nitrite melts much below enameling 
temperatures, its effect on the softening point of an 
enamel was checked. One half of a ground-coated 
plate, 9 by 10 inches, was sprayed at 40 grams per sq. 
ft. dry with an enamel which contained 1% of sodium 
nitrite. After this enamel had dried, the other half 
was sprayed at the same weight with enamel contain- 
ing no sodium nitrite, using a mask to cover the enamel 
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already dried. This second application was dried, 
and the plate was fired to the point at which fusion 
begins. After cooling, the relative glossy area on each 
half was compared and was taken as an index to the 
relative softening points. There was no apparent 
difference in the softening points of the enamels shown 
by this test. 


(8) Effect on Reclaimed Enamel 

The effect of sodium nitrite on reclaimed enamel after 
aging was studied to determine whether the sodium 
nitrite had any deleterious effect on the enamel and if it 
would retain its effectiveness over the normal aging 
period. Accordingly, reclaimed enamels containing no 
sodium nitrite and some of the same enamel containing 
1% sodium nitrite and reclaimed were aged for seven 
days. They were blunged with water, and tearing test 
panels were sprayed at 40 grams per sq. ft., dried, de- 
flected 0.40 inch, and fired. The sodium nitrite enamel 
showed no tearing marks and no sign of any harmful 
effects from aging. The straight enamel tore to the 
same degree as was usually apparent under this test. 


(9) Specific Gravity 

Because the specific gravity of the same enamel may 
vary from one plant to another, depending upon shop 
practice, the effect of this variable on the ability of 
sodium nitrite to stop tearing was determined. The 
specific gravity of a cover enamel was varied from 
1.65 to 1.85 (grams per cc.) and 0 to 1% sodium nitrite 
was added. Tearing tests were made, and no apparent 
difference in the effectiveness of the sodium nitrite could 
be seen. 


Ill. Summary 

The effects and use of sodium nitrite in cover enamels 
may be summarized as follows: (1) it may be added 
with equal effectiveness either as a mill addition or as 
a solution just before setting up for use; (2) the 
amount necessary to control tearing will depend upon 
individual plant practices and conditions; amounts of 
'/s to '/e% will correct the usual tearing that may 
be found on one-coat work; (3) it is equally as effec- 
tive in finely milled enamels as in coarse-milled enamels; 
(4) 1% is the maximum amount that may be safely 
added to an enamel; (5) it has little effect on the rate 
of drying of sprayed ware; (6) it will not aggravate 
scumming under the conditions tested; (7) it will not 
affect maturing temperature of an enamel; (8) it has 
no harmful effect on reclaimed enamel; (9) it retains 
its effectiveness over the normal range of specific 
oravities. 


IV. Discussion 

To the question, why sodium nitrite stops tearing, 
the writer has been unable to prove conclusively any 
single reason for its action. 

Some manufacturers make a practice of dust-spraying 
after drying with a resultant decrease in tearing. 
With this in mind, a test panel was sprayed at 40 
grams per sq. ft. with enamel that contained no sodium 
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nitrite; there was a deflection of 0.40 inch after it was 
dry. Before firing, the panel was subjected to a water 
spray sufficient to moisten the dry enamel. This 
panel showed considerably less tearing after firing than a 
panel run under the same conditions but without the 
water spray. The action here possibly lies in renewing 
the bond that has been fractured by deflection. 
Sodium nitrite melts at 271°C or 520°F and has a 
wetting and plasticizing effect on clay. This was de- 
termined by heating a mixture of powdered clay and 
sodium nitrite crystals in a small furnace and observing 
a ready wetting action on the clay by the molten 
This mix could be worked readily to a 
It is possible that as the sprayed enamel 


sodium nitrite. 
plastic mass. 


heats in the furnace, the sodium nitrite exercises this 
wetting and plasticizing effect on the clay as it melts, 
thereby remaking the bond before the enamel fuses. 
It is also possible that the sodium nitrite addition re- 
sults in a tougher or more elastic enamel bisque which 
can resist rupture from warping metal as the system 
heats. 

In a series of tests, enamels were milled in alcohol to 
prevent the solution of the soluble materials, and cross 
sections of tearing on panels were made. The sodium 
nitrite, to be effective, must be in solution in the enamel 
when the ware is sprayed. 


CHICAGO VITREOUS ENAMEL PRODUCT COMPANY 
CICERO, ILLINOIS 


A NEW PUMPING DEVICE* 


By E. 


. GEORGE 


ABSTRACT 


The evolution of the art of pumping is discussed, and a comparison is made of the 


fundamental principles used in domestic and industrial pumping. 


The problems of 


liquid translation and a discussion of the point where the use of pumps leaves off and that 


of conveyers begins are also presented. 


|. Introduction 

In all probability water was one of the first problems 
of man. It was, first of all, indispensable to his ex 
istence. As the raising of water was one of his first 
engineering tasks, so the handling of liquids remains 
such to the present time. This problem has fol 
lowed the program of civilization with ever-increasing 
complication and importance. 

To reach water at moderate depths, the most simple 
contrivance was the use of the inclined plane which per 
mitted not only the raising of water to higher levels 
but also allowed both man and to reach the 
water. The fountain of Siloam in Palestine 
reached by a descent of thirty steps, and water was 
drawn in vessels made from shank bones of camels. 
The first mechanical device used to raise water was a 
Vessels were first lowered by 


beast 
Was 


flexible cord or rope. 
means of ropes. This means of lifting water, which has 
been used by all nations, was a common method of 
hoisting water during early Bible history. Many 
variations of the vessels and rope were found to exist 
in the days of the Pharaohs, notably the pulley and 
single vessel and the windlass with two vessels counter 
balanced over a drum. 

These devices have counterparts in the Chinese 
windlass, the Persian wheel, the Picotah of Hindustan, 
the Roman screw, and the tympanum of India. Cap 
stans, multiplying pullevs, and levers were also used to 
hoist water during the building of the pyramids in 
Egypt. Such devices were known to have been 
used in Joseph’s well, which may be seen at Cairo, 

* Presented at the Fortieth Annual Meeting, American 
Ceramic Society, New Orleans, La., March 30, 1988 
(Materials and Equipment Division). Received March 
30, 1938. 
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Egypt, to this day as a marvel of engineering skill 
In his historical introduction to hydraulics, Nehemiah 
Hawkins records the invention of the ‘force pump”’ 
by Ctesibius 200 B.c. The ‘“‘double-acting’’ pump was 
devised by La Hire in 1718, and the history of the 
piston-type pump is closely identified with that of the 
steam engine upon which it was so dependent. 

Similarly, the centrifugal pump is closely related to 
the development of the waterwheel. It has its original 
form in the rope pump in which one or more endless 
ropes were passed over two pulleys. These pulleys 
were grooved in their surfaces and, by rapid rotation 
of the upper pulley, the water absorbed by the rope 
was both squeezed and slung out of the rope by centrifu- 
gal force. The date of this invention is not definitely 
known, but the device is believed to belong to the latter 
part of the 16th century. 

The centrifugal pump can not be definitely traced in 
its development, but Dennis Papin, a French engineer, 
is known to have designed and built a device which was 
termed ‘“‘the Hessian suck” in 1703. It had a volute 
casing and double port inlets with an open-type im- 


peller. The description of its original form closely 
resembles its present construction. 

The turbine pump was evolved from the turbine 
wheel. It had its earliest form in Barker's reaction 


wheel invented about 1740. A number of variations 
in design by Fourneyron and other engineers followed, 
which made use of the radial and horizontal flow of 
water and of one and two “runners’’ with interposed 
stationary vanes. In 1876, 87% efficiency of conver- 
sion of water energy was obtained. By inverting the 
principle of the turbine water wheel, the turbine pump 
was developed. 

Rotary pumps were developed during the latter part 
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of the 18th century and are designed in more varia- 
tions of form than any other type of pump. In this 
classification fall the gear, the eccentric vane, the cam 
and roller, and the screw pumps, as well as many other 
special designs. 


Il. The Moineau Principle of Pumping 

René Moineau was a French pilot in the World War 
and at the present time is a member of the Officers’ 
Reserve Corps and an engineer of the French Aviation 
Corps. Moineau, who believed that a positive dis- 
placement supercharger could be devised using the 
principle of meshing helical stationary and rotating 
members, designed, patented, and constructed the first 
““Moyno pump” about six years ago. 

In working principle, the Moyno pump, upon first 
analysis, is an apparent paradox, inasmuch as the 
working elements consist of a single-thread, double- 
pitched helix or thread meshing with, and turning in, a 
double-threaded, single-pitch stationary member. This 
describes the pump in simple form, but it may be made 
in all combinations of one tooth or helix, more in the 
stator than in the rotor. 

The action of these working members in simple form 
is such that a single-pitch length of the stator provides a 
definite seal between the two ends. Because the stator 
has two open helices when viewed from the end and 
one of these is occupied by the rotor, the other will 
present an opening for the inflow of the liquid. The 
relation of the cross section of the rotor to that of the 
stator is such that it rolls in every position with an 
oscillating motion from one helix to the other. In so 
doing, a complete revolution of the rotor effects a 
positive displacement of the open helix with an endwise 
translation of the contents. 


lll. Characteristics of Operation 

The Moyno pump is not a screw pump, it is not a 
centrifugal pump, and it is not a reciprocating pump, 
but it combines several of the characteristics of all of 
these. It is valveless, has uniform flow, is self-priming, 
and is positive in displacement. 

Unusual suction characteristics result from the close 
adherence of the stator member to the rotor when one 
member is made of rubber or plastics. The helical seal 
line of a stator pitch effectively seals between the two 
ends of the pumping elements; as the rotor rolls from 
side to side, the displaced helix opens up, a vacuum is 
created, and liquid fills the open helix. As the rotor 
displaces the helix filled with liquids, the seal line cuts 
off a volume or slug of liquid within the pitch length. 
Further rotation continues to displace the contents 
endwise, the alternate helix fills in the meantime, and 
the flow is thus made continuous. 

Because the cross-section area of the stator is con- 
stant and the displacing section of the rotor is constant, 
the flow section is also constant, and because the ruta- 
tion is uniform, the total displacement is of uniform 
pressure and nonpulsating. The inclosed slug of liquid 
is literally squeezed or ‘‘squeegeed’”’ ahead of the ad- 
vancing screw, and this action has been aptly termed 
that of a “liquid jackscrew.”’ 
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The foregoing explanation has been based upon a 
close-fitting stator, such as rubber. Tests have shown 
that the liquid seal of a wet rotor, when both members 
are made of metal, is equally effective in pulling a 
vacuum. Commercial tests, using a U-tube mercury 
gauge, almost invariably produce a vacuum of 28 
inches and occasionally as high as 29 inches, depending 
upon the barometric pressure. 


GY 
WG, 
Y 


The cross section of the stator may be illustrated as 
two semicircles joined by two straight lines (Fig. 1). 


2 
2 + 4ED = area of stator. 


Where E = eccentricity of rotor orbit. 
D = rotor diameter and stator inside diameter. 


To determine the cross-section area available for 
liquid flow, the rotor area is deducted from the preced- 
ing equation. 

sep 4.22" _ 4ED. 
4 4 

This area for the flow of liquids at various transverse 
sections may be of two parts, A, and A,, but their sum 
is always constant and equal to 4ED. If these sec- 
tional areas are integrated for a full stator pitch length, 
the resultant volume is the volume per revolution or 


V = 4EDP,. 
If N = rev./sec. 
Q = 4EDP.N X 60. 
Where Q = vol./minute of theoretical displacement 


(expressed in cu. in., cu. ft., or gal./min.) 


Regardless of how closely the rotor may be fit to the 
stator, there will always be some leakage. The net 
volume of displaced liquid is the difference between the 
theoretical volume as follows: 


Q = 4EDP,. 
Q: = leakage vol. 
Then Q, = 4EDL, — 


An empirical equation has been established for Q, 
by observing the actual leakage in full molded rubber 
stators and calculating the equivalent radial clearance 
depth along the leakage path, under the condition of a 
given head pressure and suction lift, whereby 


Qi= (0.001 + 0.0000001374EDP,) X 
VrH(4E + D)?+ P,? = U.S. gal. leakage/min. 
Then Q, = 0.0000001374EDP,N — 
(0.001 + 0.0000001374EDP,)V/r?H(4E + D)? + P,?. 


Q: = net delivery in U. S. gal./min. 


The symbols are used in mixed metric and English 
units to coérdinate French, English, and American de- 
signs. 
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E = eccentricity of rotor orbit in relation to geometric 
central axis of stator (mm.). 
D = diam. of rotor (mm.). 
= circle diam. of stator if no clearance is allowed for 
rotor. 
pitch of stator helix (mm.). 
H = total lift (ft.). 


The foregoing capacity formula applies to water or 
liquids of equal viscosity. The coefficient of leakage 
obviously will vary for any change either in viscosity 
of the liquid or in the resilience of the stator. Investi- 
vation is contemplated to determine the effect of both 
viscosities and resilience on the volumetric efficiencies 
of these pumps. Moyno pumps are known to be ef- 
ficient in handling viscous liquids, but accurate coef- 
ficients for precalculation have not yet been deter 
mined. 

The equation of maximum velocity per second of any 
particle of flow may be shown to be 


V = NV (4E + D)? + P,?. (1) 
Where V = velocity (ft./sec.). 
N = revolution/sec. 


With an equation for theoretical displacement and 
by neglecting the leakage element of that equation, 
the behavior of the variables that constitute the funda 
mentals of design of the pump may be investigated 
mathematically. 


Q = 4EDP, X N X 60. (2) 


Knowing that the pump must be designed at ap- 
proximate fixed motor speeds, e.g., 1750 r.p.m. or 1150 
r.p.m., NV X 60 becomes a constant, which, for pur- 
poses of examination, may be dropped from equation 


2) as follows: 
QO = 4EDP, (quantity pumped/revolution). (3) 


This is an expression for the three fundamental 
variables of the pump. If the value of E is fixed, and 
a maximum velocity is assigned to V in equation (1), 
assumptions are made that permit differentiation by 
partials for D and P,, the variables which fix the volu- 
metric dimensions of the pump. 


_ 0. (4) 
6D 6D 

_ 0. (5) 
or, 


In which A =an auxiliary constant (later to be eliminated). 
Differentiating the respective values for Q and V 
given by equations (1) and (3), 
Ar? (4E + D) 


= (). (6) 
Ve GE 


4EP + 
4ED + ——— (7) 
(4E + D)? + P,? 
Equation (7) constitutes a relationship for the vari- 
ables to give either maximum or minimum values. 
Solving equations (6) and (7) for A, and subtracting, 
P,? = wr? (4E + D)D. (8) 
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Eliminating P, between equations (1) and (8), 


(4E + D)? + (4E + D) 


+ 6ED 4+ D2. 
Dx? 


By substitution in equations (8) and (9), critical or 
ideal values of D and P, are determined to deliver a 
maximum output for fixed values of velocity of flow 
within the pump and at a given speed. By computing 
the maxima for several values of /, a graph may be 
plotted showing the ideal values of E, D, and P, to give 
maximum pumping capacities per revolution at fixed 
values of speed and chosen velocities of flow. 

By computing the ideal ratios of E, D, and P, with 
fixed flow velocities but at various speeds, increasing 
capacities are obtained so a complete graph of the ideal 
values of E, D, and P, may be plotted, covering a 
range of capacity requirements from zero to the maxi- 
mum desired output for the largest size of pump to be 
built. Then in the event of a new requirement or 
capacity, it is possible merely to refer to that graph 
and to take off the values for each of these fundamen- 
tal variables of design. 


From which D = —3E + 


IV. Resultant Characteristics of Operation 

Having discussed the principle of operations and the 
fundamentals of design and their relationship in the 
formula for capacity, the resultant characteristics of 
the pump may be reviewed. 

A single pitch length of the stator has been shown to 
effect a complete seal with a stationary rotor against the 
backward flow from the high-ptessure side to the low- 
pressure side, although the pump has no valves. It 
has also been shown how to design the pump with any 
chosen velocity of flow through its working parts. 
For economy of material, a maximum velocity of 
27 feet per second may be chosen; 5 feet per second 
might have been used just as readily, in which event the 
flow velocity would not exceed that of the connecting 
pipes. Flow velocity is important when pumping 
abrasive liquids. The erosive wear is almost directly 
proportional to the velocity of flow within the normal 
range of usable pipe velocities. 

The pump is positive in its displacement, and theo- 
retically it has no pressure limit. With single-stage 
pumps delivering average pressures, the leakage per- 
centage throughout its useful range is 12 to 15% or 
less, and it can be shown that the leakage varies ap- 
proximately inversely as the number of stages. This 
emphasizes the desirability of using two or more stages 
whenever it is required that the pump serve for metering 
purposes or to secure high pressures. In stepping up 
pressures by the use of multistages, the reduction of the 
leakage factor would indicate that the obtainable pres- 
sures should vary in proportion to the square of the 
number of stages; but to rate the effect of adding stages 
conservatively, an exponent of about 1.5 is recom- 
mended. 


—— 
—| 
= 
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P, = P, X n'-!, 
P, = permissible multistage pressure. 
P, = permissible single-stage pressure 
n = number of stages. 


Because of the helical flow of the liquid in the stator, 
a component of flow always exists in the line of action, 
whereas many other types of pumps derive their line of 
flow from the hydrostatic pressure built up against the 
casing or housing within which the liquid is confined. 
The effectiveness of power application to the ‘“‘jack 
screw” flow of the Moyno pump may be best appre- 
ciated in instances in which the solid content of the 
liquid ranges up to 65%, such as clay slurries for cement 
mills. There are on record tests of a well-known cen 
trifugal pump handling 110 gallons per minute of 
this material, requiring an input of 32 h.p. A Moyno 
pump was installed which delivered 128 gallons per 
minute; it was driven by a 10 h.p., 869 r.p.m. motor 
(loaded only to 8.3 h.p.). 

The erosion of flow of these liquids containing solids 
wears out the working parts of any pump, and the prob 
lem of replacing worn parts therefore must ever be 
given consideration. The rotating assembly of a 
Moyno pump consists of the rotor and drive shaft, 
which passes through the packing gland. Inside these 
two members is a connecting rod or drive link, the ends 
of which are rather securely protected from abrasion. 
The only stationary member that works with these 
parts is the stator, which in effect is a casing liner. 
Replacement of these two parts renders a new pump; 
usually it is necessary to replace only the stator and 
much less frequently the rotor. 


V. Problems of Liquid Translation 

Liquid translation means that liquid is picked up at 
one location and delivered to another. In ‘“‘transla 
tion’ of water, this problem is so common that its 
behavior is quite well known, but there are surprises 
in the attempt to handle hot waters in tempera 
ture ranges of 180° to 212°F or above. Because 
Moyno pumps have unusual suction, the lifts must be 
rather heavily loaded with suction pressure head to 
avoid ‘‘flashing’”’ over into vapor. This tendency may 
also be controlled by running the pump at a reduced 
speed. 

Homogeneous liquids may be divided 
classes, viz., lubricating and nonlubricating 
The lubricating liquids present no great hardship in 
pumping other than that of their visecsity. Viscosity 
is a problem within itself, solved only by large openings 
and slow speed. Many different types of pumps may 
be used to handle lubricating liquids as the lack of lu 
brication in liquids constitutes the main source of wear 
and tear on the mechanism. Industry is continually 
on the lookout for a pump that will handle nonlubricat 
ing liquids without a high rate of mortality. Several 
types of pumps fail utterly unless there is sufficient 
lubricant for the closely fitted rubbing parts. Any 
liquid that wets the internal surfaces constitutes a 
lubricant. Although lubrication is a factor in the 
operation of Moyno pumps, it is less important than in 
those types of pumps which involve closely fitted end 


into two 


types 
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housings, close impeller clearances, reciprocating parts, 
parts involving valves, cams and rollers, gears mounted 
on pins, and similar mechanical constructions. 

The Moyno pump has no closely fitted clearances in 
the usual sense of machined tolerances, except the ball 
bearing fit in the bearing housing. The end adjust 
ment is not a factor because the rotor is not required to 
'/; inch between the stationary 
and the rotating parts. All injurious wear is of a 
diametrical nature, 7.e., either the stator wears the 
opening oversize or the rotor wears undersize. There 
are no internal bearings to wear out, no valves to re- 


align closer than 


place, and no cams, rollers, or gears. 

The handling of solids in suspension is the eternal 
problem of pump manufacturers and industry alike. 
These solids may be divided into two general classes, 
vis., those that are granular or crystalline in structure 
and those that are heterogeneous or fibrous by nature. 
Both may be abrasive or essentially nonabrasive. 
Most of the abrasives fall in the granular class. To 
handle abrasives with metals, the problem becomes that 
of constructing the working parts of materials as much 
harder than the materials handled as conditions will 
permit and then to determine the type of pump which 
will be the least subject to the destructive action of 
friction and erosion, bearing in mind the cost of re 
placement and maintenance. On the other hand, the 
successful handling of pulps and fibrous materials 
becomes one of clearances in the moving parts or open- 
ings for passage into and through the pump. 

The percentage of liquid in the mixture is a deciding 
factor of pumping in both cases but much more so in 
instances of pulps and fibrous materials. This is evi 
dent in the difficulties in handling paper pulps of 7 to 
8% compared to 3 or 5% pulp content. 

The problem of handling pulps and fibrous solids 
combines the requirements of large passages through the 
pump with low velocities and abrasive resistance, 
although the latter is less important than the handling 
of granular or crystalline solids. 

The Moyno pumping principle probably offers the 
best means of handling solids in suspension of any such 
principle. Whenever possible some form of rubber 
should be used to secure the greatest wear resistance to 
abrasives. 

In its present design, the Moyno pump will handle 
solids up to 65% of the content of materials, such as 
drilling muds, mine slurries, clay slips, and similar 
mixtures of granular structure and 5 to 8% fibrous 
pulps. If expressly designed for these various specific 
applications, improvements in durability may no doubt 
be made. No experiments have been made on the 
enlargement of diameters and shortening the pitch 
of the stator, both of which should greatly facilitate 
handling solids 1n liquids. 


Vi. Where Pumps Leave Off and Conveyers Begin 

It is the designer’s judgment that the benefits of such 
an investigation should be devoted to extending the 
life and durability of the pump rather than to continue 
to reduce the liquid content. Further concentration of 
solids should be left for conveyers to handle rather than 
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The possibility of additional reduction may 
2% of the volumetric 


pumps. 
exist, however, because only 2% 
capacity is necessary to operate the Moyno pump as 
a vacuum pump or as an air compressor. 
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USE AND ECONOMY OF A ROTARY DRIER IN MANUFACTURE OF 
BRICK AND TILE* 


By J. W. WHITTEMORE 


ABSTRACT 


The use of a rotary drier at the Roanoke-Webster Brick Company is discussed. 


The 


capacity of this plant has been greatly increased by drying the tailings from the screens 


and thereby increasing the capacity of the grinding equipment. 


|. Introduction 

The deposit of the Roanoke-Webster Brick Com 
pany of Roanoke, Virginia, contains several strata of 
material. Some of these are extremely hard shale, 
and others are unconsolidated, damp material not 
unlike many alluvial clays. During a long wet period 
of weather, these softer, more claylike strata become 
quite damp and subsequently cause considerable 
trouble in grinding and screening. 

The practice, in the past, has been to add dried 
brick to the grinding pan to help the damp material 
through the pan. Without these additions of dried 
material, it was impossible to grind sufficient material 
to manufacture forty thousand brick per day. Many 
times during wet periods the grinding pan was kept in 
operation for twenty hours to insure ground material 
manufacture the forty thousand _ brick 
Because of these difficulties, 


sufficient to 
on the succeeding day. 
it was decided to install a rotary drier so that dried 
material could be fed to the grinding pan. 


ll. Changed Operation 
The raw materials were won by 

hauled to the plant, and dumped over a grizzly into a 
comparatively large bin. The material into 
a Maximuller grinding pan by an apron feeder whose 
starting switch was controlled by the electrical load 
on the grinding pan. Material passing through the 
grinder was carried by a bucket elevator and scraper 
Large openings in 


steam shovel, 


was fed 


conveyer to six vibrating screens. 
the grinding pan were possible with this number of 
screens and a large circulating load could be main 
tained, with subsequent increased capacity of ground 
material from the grinder. The tailings from the screens 
were returned to the pan for further grinding with this 
arrangement, which is similar to the plants using 
shale and manufacturing structural brick. 

A rotary drier was installed to increase the capacity 
of the plant during wet seasons from forty to sixty 

* Presented at the Forty-First Annual Meeting, American 
Ceramic Society, Chicago, IIl., April 19, 1939 (Structural 
Clay Products Division). Received April 19, 1989. 
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Diagram of flow of materials in preparation for 
forming: (1) grizzly and bin; (2) plate conveyer feeding 
grinder; (3) grinding pan; (4) bucket elevator; (5) 
scraper conveyer feeding screens; (6) vibrating screens; 
(7) belt conveyer for tailings; (8) belt conveyer carrying 
tailings to drier; (9) rotary drier. 


LJ 


Fic. | 


thousand brick (a capacity which could be maintained 
in dry weather) and perhaps to increase the dry 
weather capacity. The particular drier chosen was 42 
inches in diameter and 36 feet long. The hot gases of 
combustion from the stoker-fed furnace pass through 
a stationary mandrel in the center of the shell and are 
baffled back through the space between the mandrel 
and the outside shell. These gases of combustion are 
removed by an induced draft. The fan throws the 
gases of combustion, and any dust that is picked up, 
into a chamber where the velocity is decreased suffi- 
ciently to drop all of the dust. 

The clay enters the drier from the same end as the 
furnace, but passes through the drier in the space 
between the mandrel and the outer shell so that it is 
moving contrawise to the direction of travel of the 
gases of combustion. 

Figure 1 shows the arrangement of the equipment 
after the installation of the drier. It may be noted 
that the tailings from the screens are fed to the rotary 
drier and then pass to the grinding pan. Soon after 
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the installation of the rotary drier, the grate openings 
in the bottom of the grinding pan were enlarged so 
that an increased amount of tailings was fed to the 
rotary drier, which in turn fed a larger amount of dry 
material to the grinding pan; this in turn assisted the 
pan to increase the amount fed to the screens. The 
net result of the installation has been that sufficient 
material is ground and screened in nine hours in 
wet for the manufacture of seventy-five 
thousand brick. This is a 25% increase of capacity 
over the capacity of the plant in dry weather before 
the installation of the rotary drier. 


seasons 


Ill. Efficiency and Work Accomplished by Drier 

To determine the work done by the rotary drier, 
the weight of material passing through the pan, the 
rotary drier, and the auger extrusion machine was 
determined. The moisture content of these materials 
was also obtained. These readings are typical for 
wet seasons as they were taken after two months of 
extremely rainy weather. These figures are shown in 
Table I. 


TABLE I 
Mois- 
ture Total 
con- moisture 
Dry clay/hr. tent content/hr. Temp. 
Operation (Ib.) (%) (Ib.) F) 
(1) Material fed to 
grizzly 50,000 24 12,000 58 
(2) Material passing 
screens 50,000 19 9,500 76 
(3) Tailings fed to 
rotary drier 16,000 17 2,720 72 
(4) Tailings fed to 
grinding pan by 
rotary drier 16,000 5 800 125 
Air leaving drier 132 
62 


Atmosphere 


It might appear that the difference between (1) and 
(2) of Table I, which is 2500 lb. of moisture per hour, 
should be nearly the same as the difference between 
(3) and (4), whichis 19201b. The probable explanation 
for this difference is that the material coming from the 
rotary drier is at a temperature of 125°F, which is 
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sufficient to raise the temperature of the material in 
the grinding pan and of the screened material, with 
subsequent evaporation from the material after 
screening. 

From Table I and the following data, the work done 
and the thermal efficiency may be calculated. 


(1) Weight of moisture removed by rotary drier per hour, 
1920 lb. 

(2) Average atmospheric conditions in 62°F, 60% rela- 
tive humidity. 

(3) Air conditions leaving drier, 
humidity. 

(4) Coal used, 275 lb. per hr.; 14,000 B.t.u. per Ib. 


132°F, 95% relative 


f air leaving drier = 0.109 

Lb. moisture per Ib. dry | atmospheric air = 0.007 
Lb. dry air required per hr. = 18,824 
Heat supplied drier per hr. (B.t.u.) = 3,850,000 
{evaporation (B.t.u.) = 2,104,320 
Heat air (B.t.u.) = 316,240 
quired for |dry clay (B.t.u.) = 195,040 
|moisture in clay leaving drier = 80,000 
Total 2,695,600 

Heat lost by radiation, ash, unburned coal, 
etc. = 1,154,400 
B.t.u. 
Thermal efficiency of drier = 70% 


The approximate cost of the equipment and instal- 
lation of this drier was slightly less than $10,000. The 
operating cost consists of coal consumed and electric 
power for the stoker and exhaust fan, and little labor, 
inasmuch as a man in charge of the operation of other 
equipment can visit the drier often enough to insure 
efficient operation without any appreciable disturbance 
to his usual activities. 

With the comparatively low initial cost, low operat- 
ing cost, and high thermal efficiency of this drier, 
this company has been more than repaid for the instal- 
lation of the drier. 

The continued operation of the plant at capacity 
with the subsequent decrease in cost of unit of produc- 
tion, when otherwise it would have been operating 
at half production or less, has justified the installation 
of the drier. 


VIRGINIA POLYTECHNIC INSTITUT! 
BLACKSBURG, VIRGINIA 
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MECHANICAL STOKERIZATION OF REFRACTORY FIRING KILNS* 


By H. M. CuristMANn 


ABSTRACT 


A description is given of the mechanical stokers used, the problems encountered in 


their application to rectangular and round kilns, and the changes made in the original 


equipment. 


An analysis of the coal suited for stoker firing, a summation of fuel savings, 


and the advantages and disadvantages of stoker firing, based on experience with stokers 


in regular production over a period of years, are also presented. 


|. Introduction 

The equipment for mechanical stokerization consists 
of a hopper from which coal is conveyed into a cast-iron 
retort by a screw conveyer. An electric motor rotates 
the screw, and the feed is varied by a pawl and rachet 
mechanism. A safety pin is provided which shears in 
case of clogging. A fan forces air into a sealed pit 
covered by cast-iron dead plates which form the floor of 
the combustion chamber, the amount of air being regu 
lated by a damper. The air keeps the metal plates 
cool and enters the combustion chamber through heat 
resisting, perforated tuyé¢re blocks which rest upon the 
top of the retort (Fig. 1). As the incoming coal ap 
proaches the tuyére zone it is partially coked, and com 
bustion takes place as it travels through the tuyére 
zone. The action of the incoming coal keeps the fuel 
bed constantly agitated. By the time the coal is com 
pletely burned, it has traveled to the side of the com 
bustion chamber from which the ashes are periodically 
removed. 

The initial equipment was installed in a small rec 
tangular kiln which was filled only with raw material to 
be calcined. A stoker with a capacity of 100 pounds of 
coal per hour was placed in each end, and the kiln was 
fired satisfactorily to cone 16 down. The kiln was re 
set with straight brick and the results again were satis 
factory. In the next thirty cycles, commercial ware 
of every description was satisfactorily fired, ranging 
from cones § to 16. 

The fuel reduction was 11.8% during this period. 
rhe cost of the slack coal was approximately 68% of 
that of the lump coal regularly used in hand firing, 
which gave a total fuel savings of 39.6%. 


ll. Installation in Circular Kilns 

A stoker with a capacity of 300 Ib. of coal per hour 
was installed in each of the two ware-charging doors of a 
round kiln 28 feet in diameter. The ten fire holes were 
bricked up. In this initial installation, only about half 
the amount of coal was required for firing to 2000°F as 
compared with hand firing. After holding the stokers 
at a maximum capacity for 48 hours, however, a tem 
perature of only 2100°F was reached. The stokers 
therefore were removed from the kiln doors, the fire 
boxes were opened, and the kiln was finished by hand 
firing. Excellent results with stokers 
with a capacity of 500 Ib. of coal per hour, similarly 


were obtained 


* Presented at the Forty-First Annual Meeting, Ameri 
can Ceramic Society, Chicago, Ill., April 18, 1989 (Re- 
fractories Division). Received April 18, 1989 
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installed except for some difficulty in cleaning fires 
because the door openings were too small. 

The kiln usually cleared up or first showed red at the 
center in hand firing, and this red zone gradually worked 
to the exterior. This order was reversed with stoker 
firing which raised the question of firing a round kiln 
with only one stoker. A stoker with a capacity of 1000 
lb. per hour was installed in the side of the kiln, setting 
at right angles to a line between the two ware-charging 
doors. A rectangular bag wall was built around the 
stoker. From the standpoint of heat distribution, 
several satisfactory firings were made, but fly-ash was 
deposited on the upper courses of brick. The fuel con 
sumption was reduced 12.6%, which with the reduced 
cost of coal netted a 40.1% savings in fuel 


Fic. 1.—(A) coal hopper; (B) retort; (C) screw; (D) 
motor; (4) fan; (F) dead plates; (G) tuyéres 
In an attempt to eliminate fly-ash trouble, the 


stoker was set in a Dutch oven between two round kilns. 
While one kiln was being fired, a 13!/2-inch wall closed 
off the opening into the second kiln (Fig. 2). The fuel 
with this arrangement increased 


consumption was 


about 2%. 


Ill. Changes in Original Equipment 
Changes which have been found advisable in the 
original equipment are as follows: (1) the mechanical 
mechanism has been moved about 8 feet back from the 
coal hopper by inserting a pipe, thus providing more 
room for cleaning, etc.; and (2) the air duct is placed 
under ground, which also facilitates cleaning. 
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IV. Fuel 


It is not true that any type of low-grade fuel may be 
The coal must possess a high fusion-point ash to 
According to 


used. 
prevent trouble at high temperatures. 
various tests, temperatures of 2800° to 2900°F appear 
to exist in the Dutch oven while finishing a kiln 28-foot 
in diameter. West Virginia gas-producer coal, minus 
1'/s inches plus */s; inch in size, has been found suitable 
for this equipment. An approximate analysis is as 
follows: moisture 2.70%, volatile 35.80%, carbon 
52.70%, ash 8.80%, fusion-point ash 2520°F, and B.t.u. 


13,950. 


Fic. 2. 


V. Heat Distribution 


Heat distribution in a stoker-fired kiln has always 
been uniform and easy to control because of the marked 
difference between forced draft and induced draft in 
firingakiln. With forced draft, if the setting is opened, 
more heat invariably will be provided in any location. 
It has been found advantageous, however, to place the 
stokers in a pit with the grates at the same level as the 
kiln floor. 

VI. Advantages and Disadvantages of Stoker 
Firing 

The use of stoker firing offers the following advan 
tages: (1) There is approximately 12% fuel reduction. 
(2) There is usually a lower fuel cost per ton, although 
this depends upon the locality. The cost and main 
tenance of electric power must be deducted from this 
savings. (3) A shorter firing cycle is possible because 
the operation is always under complete control. The 
water-smoking period may be shortened because excess 
air can be circulated through the kiln to carry off mois- 
ture, which eliminates any tendency of the kiln to choke 
up. 
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(4) Smoke is eliminated. The air feed at high tem- 
peratures is reduced until smoke just appears and then 
is increased gradually until the smoke just disappears. 

(5) There is a savings in labor. The use of stokers 
lightens the work of the fireman and permits him to as- 
sume additional duties. Slack coal or finer sizes may 
be dumped directly into the stoker hopper from the 
wheelbarrow (Fig. 3) or they may be handled mechant- 
cally. 

(6) Better ware is obtained with less kiln loss, owing 
to the maintenance of oxidizing conditions throughout 
the firing cycle and to the elimination of kiln marking 
during the water-smoking period. 


The disadvantages of stoker firing are as follows: 
(1) There is occasional mechanical breakage while the 
kiln is under fire. To offset this breakage it is advisable 
to carry a set of repair parts in stock. (2) Power 
interruptions occur at times. Purchased power is used, 
however, and the interruptions in service have become 
less frequent and of shorter duration than formerly. 
(3) The initial cost of the equipment is high. 


VII. Conclusions 

Mechanical combustion equipment may be applied 
to kiln firing with results comparable to its use in 
other types of furnace work. This equipment has 
proved to be well adapted for firing refractories. The 
application of mechanical stokers to intermittent kilns 
in the general refractories and heavy clay products in 
dustries, however, presents a rather difficult problem 
because of the initial high cost of equipment required in 
relation to the exceedingly small percentage of time 
they operate at maximum capacity. 


MASSILLON REFRACTORIES COMPANY 
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PRECAST TILE BEAM FLOOR* 


By 


HENRY GIESE AND C. T. BRIDGMAN 


ABSTRACT 


A floor system is described which was developed in the Structural Clay Products 


Institute, Region 
Experiment Station at Ames, Iowa. 


1-W, in the Agricultural 


Engineering Section of the Agricultural 


This system consists essentially of precast beams, 


which serve as joists, filler blocks laid from beam to beam, and a covering of concrete 


By using only one specially shaped block, floors may be constructed which vary widely 


in length of span and in load capacity from light residential construction to that suitable 


for warehouses. 


|. Introduction 

The floor system described represents a development 
resulting from a research project at Ames, Iowa. This 
project was organized to study the farm utilization 
of clay products and to improve the services being 
rendered. Early in the study, attention was directed 
toward the development of a floor system which might 
be reasonable in cost and sufficiently flexible to meet 
the loadings imposed upon the various structures. 

The Iowa Agricultural Experiment Station has long 
been active in promoting the use of masonry materials 
in order to use their high compressive strength to 
advantage and to supplement the use of steel to carry 
the tensile stresses, e.g., in an Iowa silo, a masonry 
water supply tank, and an all-masonry barn. This 
Iowa research, in each case, has been directed toward 
placing the material at the lowest possible cost. 
eliminating the unproductive labor required to make 
and remove and the unproductive material 
used in them, a floor may be constructed at a satis- 
factory cost that will meet the requirements placed on it. 


Il. Ideals for Floor Construction 

A floor construction, to obtain wide usage in low-cost 
housing projects (farm houses and farm service build- 
ings) should possess the following qualities: (1) The 
construction must be adaptable to a variety of design 
conditions without extensive engineering service, and 
the units of the floor must so simple that the 
average builder will be able to lay out the floor plan. 
(2) The floor system must be sufficiently flexible to 
meet a variety of loading conditions without complicat 
ing the design data and with a minimum number of 
special units. (3) The floor itself should be simple 
in construction that the worker in the 
rural areas will be able to install it; special equipment 
to install the floor must be avoided; forms are ex- 
pensive and should be avoided insofar 
(4) The materials should be easily manufactured and 
distributed, and the units should be of such size as to 
handle easily. 


forms 


be 


SO average 


as pe ssible. 


Ill. The T-Beam Floor 
In the floor system described here, the load is car- 


ried largely by precast beams extending from wall to 
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wall. The space between the beams is taken up by 


“span”’ or “‘filler’’ tile. The entire surface is covered 


with concrete after the beams and filler tile are in 
place. Tensile stresses in the beams are carried by 
the steel bars imbedded in concrete in ‘“‘troughs”’ 


formed by recesses in the tile. The concrete topping, 
which is considerably thicker directly over the beam, 
and the span tile carry the compressive stresses. 

Five factors affect the ability of the floor to carry 
superimposed loads, viz., (1) length of span, (2) spacing 
of beams (length of span or filler tile), (3) cross-sectional 
area of steel reinforcing bars, (4) depth of span tile, 
and (5) thickness of concrete topping. 

Thus, by using only one special shape of beam tile 
and perhaps two lengths to accommodate variations 
in span length, many load capacities possible. 
It also meets the requirements for strength and sim- 
plicity. Because the and later laid 
in place and the span tile are laid on ledges formed on 
the precast beam, no form work is required on short 
spans, and only one line of stiffening shoring is needed 


are 


beams are cast 


on long spans. 


IV. Tests of Beams and Flooring 

Two series of have The 
series was made on floor sections using the original 
beam block. Although these demonstrated the prac- 
ticability of the floor, the data obtained indicated 
that changes should be made in the design of the block. 
The second series of tests was made on sections using 
the improved block which provided a deeper section 
and a larger compressive area in the top to assist in 
supporting the beam during construction; they were 
also scored to secure a better bond between the concrete 
and the tile. Test sections, in addition to the beam 
itself, comprised a !/. length of filler tile on either 
side, which is typical of actual construction. The 
variations among the five factors are shown in Table 
I which describes the test sections. 

Pigs of iron and lead were used to load the sections 
at third points. A steel plate, '/,; by 4 by 8 inches, 
firmly imbedded in plaster of Paris, provided a bearing 
surface over the supports, and a similar steel plate 
was placed over the tile supports. A steel roller, 2 
inches in diameter, was placed between the two plates 
so that the sections would be freely supported. A 


tests been made. first 


similar arrangement was used to support the load at 
the third points. Deflections were read to 0.01 inch 
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TABLE I 
TEsT SECTIONS 


Live loads 


Floor tile (Ib./sq. ft Deflection (in.) 
Steel Concrete Design At Allow 

Beam Span Length Depth rods topping Ap factor design 1/360 At 
No. Group (ft.) (in.) (in.) 2 in.) (in.) plied 4 load span failure 
4 B 8 24 } 5/8 ice 884 221.0 0.03 0.27 0.23 
5 B 12 374 93.5 .40 0.51 
6 B 16 190 47.5 .10 . 53 0.76 
7 B 20 115 28.8 .16 .67 1.00 
8 B 24 < = 59 14.8 .20 .80 1.15 
10 & 16 j 288 72.0 0.81 
11 C 20 i 236 59.0 1] 
12 D a 3 151 37.8 .14 03 0.92 
(6) D 4 190 17.5 .10 .53 0.76 
13 D 5 213 53.3 09 .53 0.64 
14 D 6 233 58.3 O07 . 538 0.58 
15 D Ss 319 79.8 06 . 53 0.48 
16 E 4 108 27.0 O05 0.55 
(6) 5/s 190 17.5 10 . 53 0.76 
17 E ‘ / 4 284 720 16 53 0.92 
18 381 95.3 18 .53 1.13 
19 l 437 109.3 16 . 1.02 
20 I 0.5 165 41.3 14 D3 0.90 
21 F 1.0 177 44.3 11 
(6) I L.d 190 10 0.76 
22 F 2.0 213 63.3 53 


by a steel scale attached to a mirror at the center of 
the span. A fine wire was stretched from the approxi 
mate neutral axis of the sections at the supports, 
and the tension was maintained by a spring. An 8- 
inch Berry strain gauge equipped with an Ames dial 
reading to 0.0002 inch was used to measure the elonga- 
tion of the steel and compression in the concrete. 
Steel buttons were set in the concrete on top at the 
center of the section, and holes were drilled to fit 
the Berry instrument. Inasmuch as the buttons were 
flush with the top of the section, the readings gave the 
actual deformation of the outer fibers. Fic. 2.—Beams stacked ready for use 


able deflection of !/ 3) of the span equals 0.267 inch. 
Section 5 reached its allowable deflection of 0.40 inch 
under a live load of 320 Ib. per sq. ft. and failed at 
364 Ib. per sq. ft. Section 6, which was considered the 
typical floor for residential use, reached the allowable 
deflection of 0.533 inch at 149 Ib. per sq. ft. 


(1) Conclusions on Test Data 

(1) All failures of the typical floor sections, with one 
; exception, were caused by the yielding of the steel. 
Fic. 1—Beam No. 5, deflection 0.45 inch (2) The compression area of the section was 
stronger than the tension area although only !/2 inch 


Steel pegs, welded to the reinforcing rods and extend- of concrete topping was used. 

ing approximately to the lower surface of the beam, were (3) There were no shear, compression, or bond 
used in a similar manner to ascertain the deformation failures in the test except in the section using the 
of the steel. large 1l-inch round rods. 

The floor sections were rigid, especially in the shorter (4) The maximum diameter of the reinforcing 
spans, and carried safely very large loads, e.g., section rod that the beam will accommodate is 7/, inch, with 
No. 4 (8-foot span) had a deflection of 0.23 inch under — the beam tile size as used in these tests. 

a live load of 12,192 lb. at the third points, equivalent (5) The 24-inch filler tile can be used in all cases 
to 871 lb. per sq. ft. live loads. The deflection up except for heavy loads or spans longer than 16 feet. 

to this point progressed at a uniform rate. The allow- (6) The 4-inch filler tile is the most convenient to 
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insure good anchorage without an excessive amount of 
concrete. 

(7) The cost per square foot of the reinforced tile 
floor increases materially if spans are greater than 16 
feet. 

(8) The floor is capable of supporting loads many 
times the load assumed in residential design. 

(9) The deflection of spans under 20 feet at the 
design load is less than the allowable limit of !/s¢ 
of the span. 

(10) As steel is the controlling material of the floor, 
ordinary T-beam reinforced concrete formulas may 
be used in its design. 

(11) The design is flexible and the length and spac- 
ing of the beams are easily adjusted to fit the dimen 
sions of the floor plans. 


in place, Benson 
Medical Center, Omaha, Neb 


Beams and part of span til 


V. Other Tests 


In addition to the tests described, several demon- 
strations were made in Des Moines, Iowa; Lincoln, 
Nebraska; Lead, South Dakota, and Iowa City, Iowa; 
all of these test floors met the requirements. 

The Des Moines floor consisted of a 12-foot 
with beams reinforced with 2°,/,-inch bars and spaced 
16 inches on centers, using 12-inch filler blocks and a 
1) ‘9 inch concrete topping. A live load of 40 Ib. 
per sq. ft. produced a deflection of 0.009 inch. An 80 
Ib. live load produced a deflection of 0.018 inch which 
increased to 0.025 inch after a 24-hour period. The 
floor was only eight days old when the test was made. 

A similar test made in Lincoln, Nebraska. 
A section comprised three beams, spaced 28 inches on 
centers and 14 feet 3 inches in length, and supported 
at the ends on tile walls. Four-inch filler blocks were 
The test was made fourteen days after com- 
A live load of 53 lb. per sq. ft. 


span 


Was 


used. 
pletion of the work. 


(1939) 


373 
produced a deflection of only 0.056 inch. The section 
failed under a live load of 293 Ib. per sq. ft. 

At Lead, South Dakota, a section, consisting of 
five beams, spaced 21 inches on center and 13 feet 
long, was tested by PWA engineers. The section, 
designed for a live load of 200 Ib. per sq. ft., failed at 
893 Ib. per sq. ft. (The PWA engineers approved the 
design for a floor to be used in a fire station. ) 

An acceptance test was made of the floor in the drill 
hall of the armory for the Armory Building Corporation 
of Iowa City, Iowa. The beam and slab floor was 
designed for a uniform load of 125 Ib. per sq. ft. The 
test section, 6 feet 6 inches by 29 feet 8 inches, was 
loaded to 250 Ib. per sq. ft. and allowed to remain 
24 hours on one panel and 48 hours on another. The 
registered engineer, responsible for the test, reported 
that ‘‘since the panel tested showed deflections less 
than one third of those permissible and developed no 
signs of cracking, it is concluded that the floor is safe 
for the design load.”’ 
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I. Introduction 

The process of grinding materials involves their 
fracture or breaking down so that smaller sizes may be 
obtained. For coarse grinding, a crusher will suffice, 
wherein the materials are subjected to great pressure 
between two metal surfaces, but abrasion is necessary 
for finer grinding. The major action of a ball mill, 
for example, is that of abrasion plus some impact from 
the falling ball, whereas a dry pan depends upon 
abrasion and the crushing action of the heavy rotating 
mullers. 


The hammer mill recently has come into favor for 
finer grinding, and for very fine grinding a so-called 
“colloid” mill has been used. None of these methods 
is entirely satisfactory for all purposes, because they 
depend upon the disintegration of the materials against 
dissimilar surfaces, which invites contamination. 
The particle-size varies widely in most cases so that 
the use of some method of classification becomes neces- 
sary. 

Men have dreamed and experimented for many 
years with other types of grinding, but it was not 
until three years ago that the son of a New Jersey 
orchardist discovered the solution to the problem 
while experimenting with insecticides. Modern in- 
secticides contain a considerable amount of sulfur, 
and the proper suspension has been maintained with 
difficulty, owing to the nonwetable characteristics of 
the material. To grind the sulfur finer, a consider- 
able amount of inert material must be introduced. 
The presence of this material increases the cost of the 
operation and does the sprayer no good. The inventor 
thus realized that his problem was one of reducing 
sulfur fine enough to increase its wetability without 
the use of the objectionable filler. 


Il. Micronizer Grinder 

The result of his experiments was an entirely new 
concept of grinding principle which proved so satis- 
factory that he was moved to experiment with the 
device in grinding other materials, and his business 
has now changed from the production of wetable 
sulfur to the design and manufacture of micronizer 
grinding units. 

The micronizer unit involves a revolutionary de- 
parture from normal grinding methods. The ma 
terials to be ground are pulverized by the impact of the 
particles against each other and without the use of 
dissimilar surfaces. The machine not only grinds, 
but classifies, producing a product of much more uni- 
form size than has been previously possible. It has 


been found that many other materials, like sulfur, 
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AN INTERESTING NEW GRINDING PROCESS* 


By H. G. WoLFRAM 


exhibit new and improved properties when reduced toa 
particle size of nearly a micron. 

The micronizer may be roughly described as a 
miniature whirlwind. It consists of a small cylindrical 
chamber of rather shallow depth in which the peripheral 
wall has been pierced with small jets or orifices, posi- 
tioned at an angle tangential to an imaginary circle 
which is located about one quarter of the distance to 
the center of the chamber from the wall and midway 
between the top and bottom plates. Air or steam at 
high pressure is introduced through these jets, giving 
rise to a miniature tornado, the peripheral speed of 
which is estimated to be more than 700 miles per hour. 
A collecting tube is located in the center of the chamber 
which extends almost to the upper plate of the cham- 
ber, and directly above this but slightly smaller in 
diameter is the outlet duct for the air or steam used in 
grinding. 

When the materials to be ground are introduced into 
the chamber, they are caught up into the whirlwind, 
and as they pass the various jets, the particles are 
thrown up against each other with terrific force 
shattering themselves. Owing to the centrifugal 
force of the rapidly revolving air stream, the materials 
tend to classify themselves; the coarser particles 
travel on the outer rim of the stream, and the finer 
particles tend to travel toward the exhaust chamber 
in the center. The outlet circle between the top plate 
and the collecting tube is so graduated as to maintain 
a pressure in the chamber. The outflowing gases, 
however, carry the finer materials from the inner 
circle of the rotating gas column into the collecting 
chamber. The pressure here is reduced instantly to 
atmospheric so that the ground material is dropped 
into the collecting bin and the gases pass off through 
the vent. By regulating several factors involved, such 
as the rate of feed, the pressure of the steam or air 
used, and the positioning of the collecting tube, it is 
possible to vary the grain size of the materials being 
ground as desired. 


lll. Application of Micronizer 

This machine has found many interesting applica 
sions, especially in industries where uniform particle 
size and the prevention of contamination are necessary ; 
thus, in the manufacture of face powder, the micronizer 
unit has been found to improve the product. In 
grinding graphite for pencil leads, the micronizer 
makes possible a thinner and smoother writing lead 
than could be obtained previously. Materials, such 
as sulfur and explosives, which were difficult to 
grind either because of their chemical nature or their 
tendency to melt under pressure, may be ground with 
ease and safety in the micronizer. 

In the realm of food products, such materials as 
vanilla, cocoa beans, and the like may be readily 
ground to a more satisfactory fineness than was pre- 
viously possible. 
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IV. Micronizer Clay Grinding 

In the ceramic industry, the application of the new 
machine to refining clay is of great interest. Owing 
to its intrinsic principles, it is possible with this ma 
chine not only to grind the clay finer than was pre- 
viously possible but also to remove the contaminating 
and accessory minerals which have caused so much 
grief in the enameling industry. The chief contami 
nating materials, such as flint and pyrite, which are 
much harder than the clay and are present in con- 
siderably less quantity, are not ground in the micronizer. 
They merely continue to rotate around the outer pe 
riphery of the traveling stream of air and clay and may 
be removed simply by venting the machine at intervals 
during the process. 

It is unnecessary to dry the 
refining processes; in fact, clays containing from 1 to 


clay as in other dry 


25% moisture have been processed successfully in the 
micronizer. The product is essentially a 
bone-dry material. 

Many organic contaminants, furthermore, are re 
moved by the micronizing process. Particles which 
are harder than clay do not grind, and softer particles 
grind finer than the clay and are carried off in the air 


resultant 


exhaust. 

The the micronizing 
physical properties of materials ground therein is most 
interesting. It has already been explained how the 
wetability of sulfur is markedly increased and how 
the graphite for pencil leads has been improved. The 
same holds true for every other product subjected to 
this treatment. The vanilla bean, for example, is a 
more desirable ingredient for 1ce cream than the ex 
tract, but it could not be used because it discolored 
the ice cream and gave it the appearance of containing 
dirt. It is believed that the micronized vanilla bean 
has removed this difficulty and has made possible an 
improved dessert for our homes. 


effect of process upon the 


alo 


The effect of the micronizing process on clays is 
interesting. Not only is a clay produced of supenor 
cleanliness, but the increased fineness of the particles 
increases the wetability of the material, allowing it to 
begin its work of suspending immediately upon being 
introduced into the mill. This property should be 
valuable in the present experiments with pregrinding 
of wet-process enamels. 

The increase in the fineness of clays by the micron- 
izer process in many cases improves their quality of 
suspension. The use of the micronizer has improved 
the suspending qualities of slightly inferior domestic 
clays to a point where they are comparable with Ger- 
man Valendar clay. 

The opacity of the resulting product in many cases 
has also been improved. the increased 
fineness of particle size, a better gloss and surface 
texture may be obtained with micronized clay than 
was possible with the original crude product. 


Owing to 


The micronizer is such a new and radical invention 
that its field of usefulness only been touched. 
Those who have experimented with the device almost 
daily find some interesting new experiment or use to 
which to put it. The course of this new development 
will be interesting to watch because, from present 
indications, the processes involved may make possible 


has 


many new and interesting changes in the fields to 
which it finds application. 

The use of this process in the ceramic field has been 
confined largely to the processing of clays. In view 
of the many grinding processes necessary in the ceramic 
industry, however, it is reasonable to suppose that the 
micronizer in the future may simplify and improve in 
many respects the present practice. 
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SOLUTION OF AN UNUSUAL BRICK MANUFACTURING PROBLEM * 


By FRANK E, LOBAUGH AND HAROLD C 
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ABSTRACT 


Knobs about one inch in diameter and white spindling growths as much as six inches 


long developed during the manufacture of building brick. 
graph, zinc metal was discovered to be the cause of the growths. 


metal used to hold the tires on the mullers 


by laboratory experiment. 


|. Introduction 
Unusual problems in the manufacture of brick are 
not uncommon, but this type of problem does not 
offer serious manufacturing difficulties and therefore 
does not require much attention. The plant superin 
* Presented at the Forty-First Annual Meeting, Ameri- 
can Ceramic Society, Chicago, IIl., April 18, 1989 (Struc- 
tural Clay Products Division). Received April 18, 1939. 
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With the use of the spectro 
The zinc came from 


The phenomena were accurately duplicated 


tendent is usually too busy to spend much time on 
minor difficulties, and the facilities and equipment in 
the average brick plant are often insufficient to work 
out the solutions. Such is the case discussed in this 
paper. The problem is interesting, but it is one that 
would not impair the quality of the product to a great 
extent. 

Peculiar growths appeared occasionally on_ brick 


drawn from the kiln. These growths were (1) a thin, 
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white, whiskerlike growth, (2) a somewhat thicker, 
wormlike growth, and (3) a tan knoblike growth. 
The whiskerlike growth was smooth, very brittle, and 
fragile; the wormlike growth was less fragile and was 
covered on the outside with a white powder. Both 
of these growths were tubular in the center with the 
end closed; the inside had a greenish glasslike struc- 
ture. The knoblike structure was vitreous on the 
outside and the inside was very porous. 

The brick plant where this phenomenon occurred is 
located in New York State. Shale is used and the 
product is fired in a tunnel kiln to cone 03. 


ll. Procedure 

This phenomenon happened at a time when a new 
part of the shale bank was being opened and it was 
thought that something in the newly won shale was 
causing the trouble. An investigation of the shale 
bank showed an abundance of quartz pebbles and pieces 
of rotten granite. Test pieces with each of these 
ingredients finely ground and placed in pockets in 
the shale pieces were made up, but no growths appeared 
after they were fired. 

Samples of each type of growth were brought to this 
laboratory and were subjected to a spectrographic 
analysis. The same materials were present in each 
type, viz., zinc, lead, tin, bismuth, antimony, and silica. 

The origin of these materials was a mystery. It 
was first thought that a special alloy may have been 
used in the bearings of one of the machines in the 
plant and, owing to lack of a lubricant, small pieces of 
the bearing metal may have been cut out and dropped 
into the screened shale. A check-up at the plant dis- 
closed that no special bearing metal had been used. 

In order to duplicate these growths, test pieces were 
made of the shale with alloys of the different metals 
in various amounts. The test bars were fired in a 
muffle kiln to cone 1 in twelve hours (equivalent to the 
longer firing to cone 03 in the tunnel kiln). 

Although no growths appeared, some interesting 
results were obtained, especially with those alloys 
containing lead and copper. The alloys containing 
lead melted and formed glassy spots and those with 
copper formed black slag spots on the surface. Fur- 
ther investigations will be made to check the effect on 
the faces of brick. 

Pieces of the individual metals were next embedded 
in shale bars and fired. In addition to the metals 
present, according to the spectrographic analysis, 
pieces of the following metals were also embedded in 
shale bars and fired, viz., copper, magnesium, aluminum, 
selenium, cadmium, nickel, calcium, and tungsten. 


Ill. Results 


At 1750°F, bright, bluish-white flames came from 
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the test pieces that contained zinc metal. As the 
flames burned, white spindling growths were built up. 
After the flames ceased, the kiln temperature was 
raised until cone 1 went down, but no growths ap- 
peared on the test pieces containing any of the other 
metals. The kiln temperature was then raised to 
2200°F to see whether any of the other metals would 
volatilize and form growths, but none was found. As 
the shale pieces became more vitrified with the higher 
temperature, knobs grew on the test pieces containing 
These results were obtained in a small muffle 
kiln in twelve hours. No whiskerlike growths were 
obtained in the 12-hour firing. Another test was made 
in which smaller pieces of the zinc metal were embedded 
nearer the surface of the shale pieces and were fired 
in 24 hours. This produced the whiskerlike growth. 


zine. 


IV. Discussion 

At 1750°F and above, the zine metal volatilized and 
sufficient pressure was exerted by the vapor to force 
its way through the shale surface. When the zinc 
vapor reached the surface of the shale piece, it burned 
with a bluish-white flame, took on oxygen from the 
kiln atmosphere, and formed zinc oxide. The zinc 
oxide built up layer upon layer and formed the worm- 
like growths. 

The whiskerlike growth was formed under similar 
conditions except with a slower fire and with smaller 
pieces of the zinc metal near the surface of the shale 
piece. 

At 2200°F, the surface of the shale pieces became 
vitreous and plastic. The entrapped zinc vapor from 
the deeper embedded zinc pieces exerted a pressure 
which forced the surface outward, not unlike that of 
blowing a soap bubble. The inside of this so-called 
bubble was a spongy mass and the outside was a 
vitreous skinlike substance. 


V. Conclusions 

The three types of growths which occurred at the 
brick plant were accurately duplicated in the labora- 
tory. The type of growth was dependent upon the 
size of the zinc particle, its depth in the shale piece, 
and the temperature and the length of the firing. 

The plant officials recalled the fact that pig zinc 
was used to hold the tires on the mullers of the grinder. 
One of the tires became loose, and pieces of the zinc 
were carried on to the screens. An occasional hole 
in the worn screens allowed the zinc pieces to pass 
through into the screened shale, then on to the pug 
mill, and finally into the brick. The other metals, 
in addition to the zinc, were impurities in the pig zinc. 
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Membership Data 


OUR PUBLICATIONS 


To publish more information in spite 
of increased printing costs, the Publica- 
tions Committee adopted smaller type 
and tighter setting, giving '/; more type 


1938 
Journal 332 
Abstracts 320 
Bulletin 384 


In 1938, through September, 43 re- 
search reports and the Phase Rule Dia- 
grams appeared inthe Journal. In 1939, 
| the count is 55 research reports. 


OUR FINANCES 

In spite of the continued depression, 
The Society is rebuilding its invested 
reserve which was depleted during the 
years of 1928 to 1933. The Society does 
not owe, has written off all of its office 
equipment and book stock, and has so 
gaited its activities as to continue during 
the last three months as it did during 
the first nine months of 1939. 


The 1939 Third Quarter Mark 


| Shows Growth in Productivity and Substantiality 


No. of pages (through September issue) 


PAID MEMBERSHIP RECORD 


per page in the Journal and the Bulletin | 
and '!/4 more type per page in Ceramic 
Abstracts. Publication increase through 
September is shown here in terms of 
equivalent pages. 


1939 
374 


325 


I 


422 


OUR MEETINGS 


The 1939 Annual Meeting in Chicago 
was the largest and most profitable of the 
series of forty-one such Meetings. The 
Golden Gate Meeting in August was very 
successful and productive. The four 
Autumn Division Meetings were more 
largely attended and enjoyed than in 
previous years. The Local Sections and 
Student Branches held excellent meet- 
ings up to vacation time. Prospects for 
the Winter meetings and for the big 
Annual Meeting, April 7-13, 1940, in 
Toronto are bright. 


Members Paid 
Date of Record —— Deferred Subscriptions Monthly Seles Total Circulation 
Personal——Corporation | 
| September 19, 1938 1738 216 37 580 290 9791 
September 30, 1939 1816 935 35 630 290 9936 
| Increase 78 19 9 50 145 
(decrease) 


OUR MEMBERSHIP SUPPORT 

The data on paid members and sub- 
scribers show an increase. This in- 
crease, however, does not reflect the pos- 
sible member support which this Society 


should and could have. In spite of its 
substantiality and proved value over a 
period of four decades, the importance 
of this Society to ceramic persons and 
corporations must be continually stressed. 


(1939) 
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Abbé Engineering Co. (H. F. Kleinfeldt), 50 Church St., 
New York, N. Y. 

Abbott, Gordon H., 53 Norman Rd., Greenwich, London, 
England. 

Abingdon Sanitary Manufacturing Co. (R. E. 
Abingdon, 

A C Spark Plug Co. (T. G. McDougal), Flint, Mich. 

Ackermann, Hugo, Westfalische Strasse 90, Berlin- 
Wilmersdorf, Germany. 

Adams, Frederick W., 401 Morewood Ave., Pittsburgh, 
Pa. 

Adams, Leason H., 2801 Upton St., Washington, D. C 

Adcock, Albert S., American Radiator & Standard Sani- 
tary Corp., Richmond, Calif. 

Adderley, James R., 42 Church St., Brierley Hill, South 
Staffordshire, England. 

Aderhold, George H., Saxonburg Potteries, Saxonburg, 
Pa. 

Agarwal, S. N., Prag Narain, Rawatpara, Agra, India. 

Ahearn, V. P., Nation’ [Industrial Sand Assn., 951 Munsey 
Bldg., Washington, D. C. 

Akron Porcelain Co. (F. W. Butler), Akron, Ohio. 

Albers-Schénberg, Ernst, Steatit Magnesia Ag., 
lozzistr. 8, Berlin-Pankow, Germany. 

Albert, Joseph (Student), Box 72, Georgia School of Tech- 
nology, Atlanta, Ga. 

Alexander, Edgar K. 

Atlanta, Ga. 

Alexander, H. Wilbur, 15 W. Bowman Ave., Dayton, Ohio. 

Allen, A. R., Gibbons (Dudley), Ltd., Dibdale Works, 

Dudley, Worcester, England. 

Allen, Erastus S., Magnolia St., Glendale, Ohio. 

Allen, John, 103, Broxholm Rd., High View Park, West 
Norwood, London, S. E. 27, England. 

Allison, L. R. W., 25 Abington Ave., Newark, N. J. 

Ally, Abde, Mohamad Bhai, Red Hills, Hyderabad, 

Deccan, India. 

Alonso, Antonio R., Lopez Landron 40, Santurce, Puerto 

Rico. 

Alt, Leslie R., 2115 Rebecca St., Sioux City, Iowa. 

*Amberg, Charles R., Box 122, Alfred, N. Y. 

American Gas Assn. (C. G. Segeler), 420 Lexington Ave., 

New York, N. Y. 

American Lava Corp. (Paul J. Kruesi), Chattanooga, 
Tenn 

American Nepheline Corp. (H. 

Rochester, N. Y. 

American Potash & Chemical Corp. (William J. Murphy), 

70 Pine St., New York, N. Y. 

American Refractories Inst. 

Oliver Bldg., Pittsburgh, Pa. 

American Rolling Mill Co. (F. G. Sutphen), Middletown, 

Ohio. 

American Stove Co. (Arthur Stockstrom), St. Louis, Mo. 

Amero, John J., 2513 Clark Ave., Raleigh, N. C 

Amsler-Morton Co. (Paul L. Geer), 720 Fulton 

Pittsburgh, Pa. 

Anchor Hocking Glass Corp. (W. V. Fisher), Lancaster, 

Ohio. 

Anderegg, Frederick O., Owens-Corning Fiberglas Corp., 

Newark, Ohio. 

Anderson, Edward, 206 Grosvenor Ave., Dayton, Ohio. 


Bidwell), 


Pesta- 


(Student), 941 Clifton Rd., N. E., 


R. Deeth), Box CH 67, 


(Martha Buerkle), 1418 


Bldg., 


Anderson, Peter, Shearwater Pottery, Ocean Springs, 
Miss. 
Anderson, R. E., Robertson Art Tile Co., Morrisville, 

Pa. 


The Roster of paid members is being published for the use of the members of The Society. 
list is alphabetical; Corporation Members are in black-face type, the name of the voting representa- 
tive following in parentheses; Fellows are preceded by *; Charter Life, Life, Honorary, and Student 
Members are indicated after their respective names. 
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Anderson, Rupert C., 689 W. Main St., Clarksburg, W. 
Va. 

Anderson, Y. R., Cooksville Co., Ltd., 46 Bloor St., W., 
Toronto, Ontario, Canada. 

Andreasen, A. H. M., Oster Voldgade 6 c, Copenhagen K., 
Denmark. 

*Andrews, Andrew I., 
Urbana, IIl 

Ankeny, C. W., 205 W. Wacker Dr., Chicago, III. 

Anthony, George H., Harbison-Walker Refractories Co., 
Blandburg, Pa. 

Anthony, J. L., Glenwood Range Co., Taunton, Mass. 

Anwyl, R.H.,Harlem Farm Brick Plant, Richmond, Texas. 

Archie, Chad L., Corinth Brick Co., Inc., Corinth, Miss 

Arensberg, Francis L., Vesuvius Crucible Co., Box 29, 
Swissvale, Pa. 

Arketex Ceramic Corp. (George Shoemaker), Brazil, Ind. 

Armstrong, Leland R., 624 E. Beau St., Washington, Pa. 

Arnold, Chester L., 924 Indiana Ave., Monaca, Pa. 

*Arnold, Howard C., 76 Standish Blvd., Pittsburgh, Pa. 

*Arnold, R. E., 199 Pfeiffer Ave., Akron, Ohio. 

Arnold, Thomas M., 428 Springfield Ave., 
Ohio. 

Arras, George, 32 S. Peoria St., Chicago, Iil. 

Atherton, Carlton, 110 W. Tulane Rd., Columbus, Ohio. 

Athy, Lyman C., 801 Belvedere Ave., Baltimore, Md. 

Atkins, Kenneth D., 312 N. York, Martinsville, III. 

Atlantic Terra Cotta Co. (George H. Fox), High St. & 
Buckingham Ave., Perth Amboy, N. J. 

Austin, Arthur O., Box 119, Barberton, Ohio. 

*Austin, Chester R., Battelle Memorial Inst., 505 King 
Ave., Columbus, Ohio 

Austin, Clarence P., Binghamton Brick Co., Inc., Bingham- 
ton, N. Y 

Austin, Harold S., 3507 Sunset Dr., Flint, Mich 

Austin, James B., Research Lab., U. S. Steel Corp., 
Kearny, N. J. 

Austin, J. L., Carborundum Co., Niagara Falls, N. Y. 

Austin, Lewis M., 16 Oak St., Salem, N. J. 

Axford, Vincent, Knoxville Porcelain Corp., Knoxville, 
Tenn. 

Ayars, Alice A., 
Heights, Ohio 

Aydelott, Elliott C 


Ceramics Bldg., Univ. of Illinois, 


Wyoming, 


12479 Cedar Rd., Suite 201, Cleveland 
, 610 Maple Ave., Wilmette, III. 


Babcock & Wilcox Co. (A. M. Kohler), 85 Liberty St., 
New York, N. Y. 

Babcock, Clarence L., 2610 Calverton Rd., Toledo, Ohio. 

Babcock, M. G., 2200 Grant Bldg., Pittsburgh, Pa. 

Babcock, Paul R., Frenchtown Porcelain Co., French- 
town, N. J. 

Bacher, Holland R., Rock Tavern, N. Y. 

Backus, Mrs. Lulu S., 451 S. Goodman St., Rochester, 
N. Y. 

Bacon, G. S., Whitall-Tatum Co., Millville, N. J. 
Badger, Alfred E., Dept. of Ceramic Eng., Univ. of Illinois, 
Urbana, Ill 
Baer, John G., 
Bager, Frederic E., T. L 
Milwaukee, Wis. 

*Baggs, A. E., Dept. of Fine Arts, Hayes Hall, Ohio State 
Univ., Columbus, Ohio. 

Bahnsen, Monroe J., 1614 Onondaga Ave., Lakewood, 
Ohio. 

Bailey, Cuthbert, Doulton & Co., Ltd., Burslem, Stafford- 
shire, England. 


121 Kellogg St., Elsinore, Calif 
Smith Co., 2885 North 32nd St., 


10 


Vol. 18, No 


| 


Bulletin of The American Ceramic 


Bailey, James, 95 Steele Rd., West Hartford, Conn 

Bain, Andrew R., The Whins, 26 Park Terrace, Stirling, 
Scotland. 

Bair, George J., Mellon Inst., Pittsburgh, Pa 

Baker, H. H., Libbey-Owens-Ford Glass Co., 
Ohio 

Baker, Joseph, Roberts & Mander Stove Co., 
Pa. 

Baker, J. D., Standard Lime & Stone Co., 
tional Bank Bldg., Baltimore, Md 

Balcom, Philip D. (Student), Rutgers Univ., New Bruns- 
wick, N. J 

Baldauf, Earl E., National Tile Co., Anderson, Ind 

Baldauf, Harold G., National Tile Co., Anderson, Ind 

Baldwin, William J., 67 N. Duane Ave., Ingram, Pitts- 
burgh, Pa 

*Bales, C. E., Ironton Fire Brick Co., Ironton, Ohio 

Ball Brothers Co. (G. A. Ball), Muncie, Ind 

Ball, G. A., Ball Brothers Co., Muncie, Ind 

Baltimore Enamel & Novelty Co. (H. B. Little), Box E-4, 
Baltimore, Md. 

Bardrof, Frank E 
Ohio. 

Barger, H 

3arker, George J., 
Madison, Wis 

Barkwell, Bernard T., 3, 
Sheffield, England 

*Barlett, Helen B., A C Spark Plug Co., Flint, Mich 

Barlow, James M., Westleigh, Whalley Rd., Accrington, 
Lancashire, England. 

Barr, James A., Jr., 3012 Sunset Dr., 
Columbus, Ohio. 

Barrett, Lionel R., Mellor Labs., 
England 

3arrett, Maurice, 66 Norton Rd., Morecambe & Hey- 
sham, England. 

*Barringer, L. E., General Electric Co., 
Bartholomew, Tracy, Duquesne Slag Products Co., 
Diamond Bank Bldg., Pittsburgh, Pa 
Bartlett, Adelbert M., R. Guastavino Co., 

Woburn, Mass 
Bartlett. 
Okla. 
Bartlett, Willard J., 1133 East 152nd St., Cleveland, Ohio. 
“Barton, G. E., 227 Pine St., Millville, N. J 
Bassett, Robert, Fiske Brick and Granule Co., 
Beaver County, Pa. 


Toledo, 
Hatboro, 


2000 First Na- 


, 8068 Warrington Rd., Shaker Heights, 


D., 31328 Lake Rd., Bay Village, Ohio 
College of Eng., Univ. of Wisconsin, 
Totley, 


Marstone Crescent, 


Olentangy Village, 


Shelton, Stoke-on-Trent, 


Senenectady, N. Y 
808 


660 Main St., 


Bartlett-Collins Glass Co., Sapulpa, 


Darlington, 


*Bates, P. H., 3835 Livingston St., N. W., Washington 


Bauer, Wolf G., Roche Harbor Lime & Cement Co., 
Roche Harbor, Wash. 

Baumann, Henry N., Jr., 127 68th St., Niagara Falls, N. Y. 

Bausch & Lomb Optical Co. (Murray Scott), Rochester 

Beam, James R., 2206 Delaware Ave., New Castle, 

Beatty, R. J., 1 N. LaSalle St., Chicago, III 

Beaver, Karl, 723 E. Milwaukee Ave., Detroit, Mich. 

Becher, Eugen, Metal & Thermit Corp., 120 Broadway, 
New York, N. Y. 

Bechtner, Paul, 363 W. Superior St., 

Beckemeyer, Harry J. (Student), Dept 
Iowa State College, Ames, Iowa 

Becker, Martin G., Box 542, Brookhaven, Miss 

*Beecher, Milton F., Norton Co., Worcester, Mass 

Beeman, Earl A., 633 Buhl Bldg., Detroit, Mich. 

Beinlich, Alfred W., House 109, Village 2, Box 
Wilson Dam, Ala. 

Bell, Fred S., Box 242, Gleason, Tenn 

Bell, M. L., 3301 St. Paul St., Baltimore, Md 

Bell, W. C. (Student), Eng. Experiment Sta., Ohio State 
Univ., Columbus, Ohio. 

Bellido, Bartolome D., Lugones, Oviedo, Spain 

Below, Henry, Westover, Morrisville, Pa. 

Benner, Raymond C., Carborundum Co., Niagara Falls, 


Pa 


Chicago, IIl 
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Benner, W. J., 1420 Maple Ave., Wilmette, III. 

*Bennett, A. Lee, 2510 Silver Lake Terrace, Los Angeles, 
Calif. 

Bennett, Dwight G., Mellon Inst. of Industrial Research, 
Univ. of Pittsburgh, Pittsburgh, Pa 

Bennett, Myles P., 714 N. Oak Ave., 

Bentley, Frederick, Trenton Potteries Co., 

Bergin, William M., Owens-Corning Fiberglas 
Newark, Ohio. 

Berkelhamer, Louis H., Saranac Labs., Box 551, Saranac 
Lake, 

Berns, Milton H., Blasdell, N. Y. 

Betz, George C., Star Porcelain Co., Trenton, N. J. 

Betzner, W. G., Upson-Walton Co., Cleveland, Ohio. 

Bevan, Arthur, Box 1428, University, Va. 

Beverley, Reginald A., 126 N. Prospect Ave., Park Ridge, 
Ill 

Bevis, Ralph E., Ferro Enamel, S. A., 
Avellenada, Buenos Aires, Argentina 

Bhagat, M. G., 11 Rawdon St., Calcutta, India. 

Bicknell, Richard S., 21 Bergen Place, Red Bank, N. J 

Biddulph, Albert, 11 Holden Rd., Penn, Wolverhampton, 
England. 

Bidwell, R. E., 
Abingdon, 


Temple City, Calif. 
Trenton, N. J. 
Corp., 


1642 LaRioja, 


Abingdon Sanitary Manufacturing Co., 


Bielski, Paul J. (Student), 605 Fifth Ave., Ford City, 
Pa. 

Biggs, Henry C., Messrs. John G. Stein & Co., Ltd., 
Bonnybridge, Scotland. 

Billenstein, John, Pacific Tile & Porcelain Co., 3428 W. 


Pico St., Los Angeles, Calif. 

Binghamton Brick Co, Inc. (Clarence P. Austin), Bingham- 
ton, N. Y. 

‘Birch, Raymond E., 
burgh, Pa. 

Black, H. R., Libbey Glass Co., 
Toledo, Ohio. 

Blackburn, A. R., Ironton Fire Brick Co., 

Blackwood, James M. (Student), 59 W 
Blvd., Columbus, Ohio. 

Blaha, Emil, 117 W. Spencer St., Philadelphia, Pa. 

Blair, Claude C., Metropolitan Paving Brick Co., Canton, 
Ohio. 

Blake, A. E., 51 Ravine Ave., Caldwell, N. J 

Blake, Edwin M., Drawer A, Pratt Sta., Brooklyn, N. Y. 

Blake, William V., Macklin Co., Jackson, Mich. 

Bland, Edward J. (Student), Box 605, Alfred, N. Y 

Blankenstein, Edward E., 417-B S. Taylor Ave., 
Park, IIl. 

*Blau, H. H., Corning Glass Works, Corning, N. Y. 

*Bleininger, A. V. (Charter Life) Homer Laughlin China 
Co., Newell, W. Va. 

Blewett, J. B., McLain Fire Brick Co., Wellsville, Ohio. 

Blodgett, Malcolm, 40 Court St., Boston, Mass 

Bloor, C. A., Universal Clay Products Co., Sandusky, 
Ohio. 

Blue Ridge Glass Corp. (J. H. Lewis), Kingsport, Tenn. 

Blume, Arthur J., Square D Co., Peru, Ind 

*Blunt, Roy A., Buck Glass Co., Fort Ave. & Lawrence 
St., Baltimore, Md. 

Blythe Colour Works, Ltd. (Norman R. Wildblood), Cress- 
well, Stoke-on-Trent, England. 

Boeker, Justin R. (Student), 1111S. First St., Champaign, 


1800 Farmers Bank Bldg., Pitts- 


W.&L.E.R.R., Ash St., 
[ronton, Ohio. 


Royal Forest 


Oak 


Boeker, V. W., 1251 Emerson Ave., Edwardsville, Il. 

Bognar, Edwin J., Union Mining Co., Oliver Bldg., Pitts- 
burgh, Pa. 

Bohn, Edward L., Box 58, Annex Sta., Cincinnati, Ohio. 

*Bole, George A., Lord Hall, Ohio State Univ., Columbus, 
Ohio. 

Boller, Ernest R., 3092 Broadway, Cleveland, Ohio. 

Bond, J. W. G., Pike Brothers, Ltd., Wareham, Dorset, 
England. 

Bonnot Co. (B. T. Bonnot), Canton, Ohio. 

Bonnot, B. T., Bonnot Co., Canton, Ohio 

Booth, Franklin, Sierra Talc Co., 428 Union League Bldg., 
Los Angeles, Calif. 


Bates, Harry C., Owens-Corning Fiberglas Corp., Newark, 
Ohio 
@ 
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*Booze, M. C., Charles Taylor Sons Co., Cincinnati, Ohio. 

Bopp, Harold F., 1340 Delta Ave., Cincinnati, Ohio. 

Boren, John A., Pomona, N. C. 

Bosazza, Vero L., 39 Barkly Rd., Parktown, Johannesburg, 
South Africa. 

Bourne, E. G., 2328 Riply St., Philadelphia, Pa. 

Bowden, Charles W., Pennsylvania Salt Manufacturing 
Co., Widener Bldg., Philadelphia, Pa. 

Bower, James A., 630 Louisiana Ave., Chester, W. Va. 


*Bowes, Urban E., Owens-Illinois Glass Co., 1700 N. 
Westwood Ave., Toledo, Ohio. 
Bowie, R. M., Hygrade Sylvania Corp., Eng. Dept., 


Emporium, Pa. 

Bowman, John G., Univ. of Pittsburgh, Pittsburgh, Pa. 

Bowman, Ralph M., Republic Steel Corp., Republic 
Bldg., Cleveland, Ohio. 

Bowne, Martin S., Lee Clay Products Co., Clearfield, Ky. 

Boyce, Robert E., Harker Pottery Co., Chester, W. Va. 

Boyd, John E., Box 52, Spruce Pine, N. C. 

*Boyd, Robert C., Standard Sanitary Manufacturing Co., 
Louisville Works, Louisville, Ky. 

Boyd, Walter B., Box 91, Clarkesville, Ga. 

Boyle, Stanley H., 821 Payne Ave., Dunbar, W. Va 

Bozman, W. D., Denver Pressed Brick Co., Loveland 
Plant, Loveland, Colo. 

Bradley, Alan L., Steetley Lime & Basic Co., Ltd., Work- 
sop, Nottinghamshire, England. 

*Bradley, Richard S., 4 Park Circle, Mexico, Mo. 

Bradwell, Cyril, 119 E. Bolivar St., Mexico, Mo. 

Bramnlett, William P., Jr., 167 Church St., Coopersdale, 
Johnstown, Pa. 

Brandow, Glen A., 69 W. Gibson St., Canandaigua, N. Y. 

Brandt, William O., 2901 Los Feliz Blvd., Los Angeles, 
Calif. 

Braun Corp. (J.G. Stewart), 2260 East 15th St., Los Angeles, 
Calif. 

Brauner, Ernest R., Federal Electric Co., 8700 S. State St., 
Chicago, IIl. 

Braykovich, Andrew, Box 48, West Pittsburgh, Pa. 

Breckenridge, James M., Vanderbilt Univ., Nashville, 
Tenn. 

Breeman, Leonard, Jr., Box 201, Brookneal, Va. 

Breene, George A., Industrial Colloids Co., Emlenton, Pa 

Bremond, Pierre, 4 Grande Rue, Sévres (Seine et Dise), 
France. 

Brenner, R. F., Hocking Glass Co., Lancaster, Ohio 

Bretz, Lewis A., National Fireproofing Corp., East Canton, 
Ohio. 

Brewster, H. M., 4529 Ravenswood Ave., Chicago, III. 

Brian, Charles, Paper Makers Importing Co., Inc., Easton, 
Pa. 

Brian, S. Douglas, Paper Makers Importing Co., Inc., 
Easton, Pa. 

Bridges, A. H., Ferramic Industries, Ltd., Hydeway, 
Welwyn Garden City, Hertfordshire, England 

Bridges, E. G., Lynch Corp., Anderson, Ind. 

Brinckerhoff, J. E., Babcock & Wilcox Co., 19 Rector St., 
New York, N. Y. 

Briscoe, John W. (Student), Westfield, Ill. 

British Ceramic Society, North Staffordshire Technical 
College, Stoke-on-Trent, England. 

Brockway Glass Co., Inc. (F. B. Hess), Brockway, Pa. 

Brooke, Frederick H., Oughtibridge, Sheffield, England 

Brooks, J. W., Pass & Seymour, Inc., Solvay, N. Y 

Brooks, Sidney J., 505 King Ave., Columbus, Ohio 

Brosius, John P., Equitable Gas Co., 435 Sixth Ave., 
Pittsburgh, Pa. 

Brown, Davis, 426 S. Spring St., Los Angeles, Calif. 

*Brown, George H., Rutgers Univ., New Brunswick, 
N. J. 

Brown, George R., North American Manufacturing Co., 
2910 East 75th St., Cleveland, Ohio. 

Brown, Henry S., 7 Corse Bar Dr., Meikleriggs, Paisley, 
Scotland. 

Brown, Horace T., 1408 Landis Ave., Vineland, N. J 

*Brown, Lawrence H., Box 632, East Liverpool, Ohio. 

Brown, Leslie, Lenox, Inc., Trenton, N. J. 
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Brown, Sherwood F. (Student), Men’s Dormitory, Can- 
ton, N. Y. 

*Brown, Wilbur F., Libbey-Owens-Ford Glass Co., 1701 
E. Broadway, Toledo, Ohio. 

Browning, William C., 532 S. Pine, Centralia, II. 

Bruninga, Erwin B., 304 E. Kent St., Streator, Il. 

Brunning, Ernest J., Consumers Glass Co., Ltd., Box 210, 
Sta. B, Montreal, Quebec, Canada. 

Buck Glass Co. (R. A. Blunt), Fort Ave. & Lawrence St., 
Baltimore, Md. 

Buck, Ivan, Jr., 526 Eleventh St., Niagara Falls, N. Y. 

Buck, Kenneth E., Ross-Tacony Crucible Co., Tacony, 
Philadelphia, Pa. 

Buckner, O. S., Bay State Abrasive Products Co., West 
boro, Mass. 

Budnikoff, P. P., Laboratory of Ceramic Technology, 
Chemistry Technological Inst., Charkoff, U.S.S.R. 

Buerkle, Martha, American Refractories Inst., 
Oliver Bldg., Pittsburgh, Pa. 

Buffalo Pottery Co. (R. E. Gould), Buffalo, N. Y. 

Bunce, E. H., Research Div., New Jersey Zinc Co., Pal 
merton, Pa 

Burch, Osear G., 1700 N. Westwood Ave., Toledo, Ohio 

Burchenal, Charles H., Cambridge-Wheatley Co., Lock 
land Sta., Cincinnati, Ohio. 

Burchfiel, B. M., Gladding, McBean & Co., 2901 Los 
Feliz Blvd., Los Angeles, Calif. 

*“Burgess, Blandford C., Tennessee 
Corp., Spruce Pine, N. C. 

Burgess, William, 30 Logan Ave., 
Canada. 

Burgner, Arthur J., Canadian Potteries, Ltd., St. Johns, 
Quebec, Canada. 

Burke, L. R., 418 Bessemer Bldg., Pittsburgh, Pa. 

Burkhalter, Edward, 917 West 16th St., Spokane, Wash. 

Burn, John H., 32 Mosley St., Newcastle-on-Tyne, Eng 
land. 

Burnand, Guy M., Messrs. Johnson Matthey & Co., 15 
West 47th St., New York, N. Y. 

Burns, J. D., Macon, Ga. 

Burr, E. A., 1125 Builders Exchange Bldg., Cleveland, 
Ohio. 

Burroughs, F. H., Star Porcelain Co., Trenton, N. J. 

Burt, N. P., Great Western Stove Co., Leavenworth, 
Kans. 

*Burt, Stanley G. (Charter Life), Box 812, Stuart, Fla 

Burton, David, Pilkington’s Tile & Pottery Co., Ltd., 
Clifton Junction, Manchester, England. 

Butler, F. W., Akron Porcelain Co., Akron, Ohio. 

Butler, Thomas J., Jr., 600 West 7th St., Austin, Texas 

Butterworth, F. M., Western Brick Co., Danville, Ill. 
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Mineral Products 


Todmorden, Ontario, 


Cable, Davis, A., 245 21st Street, N. W., Canton, Ohio. 

Cadwallader, W. W., A. J. Lynch & Co., 2424 Enterprise 
St., Los Angeles, Calif. 

*Callahan, H. D., U.S. Quarry Co., East Sparta, Ohio. 

Callinan, Edward E., 1248 18th St., N. W., Canton, Ohio 

Calton, R. G., Tennessee Enamel Manufacturing Co., 
Park Ave. & R. R., West Nashville, Tenn. 

Camp, R. Eldridge (Student), 587 Saint Charles Ave., 
N. E., Atlanta, Ga. 

Campbell, G. Donald, 1201 Freeport Rd., Tarentum, Pa. 

Campbell, Ian, California Inst. of Technology, Pasadena, 
Calif. 

Campbell, James B., 17 W. Halley St., Mount Union, 
Pa. 

*Campbell, Robert M., Alfred, N. Y. 

Campbell, Thomas, R. Fowler, Ltd., Fitzroy St., Marrick 
ville, Sydney, N.S.W., Australia. 

Campbell, Tom W., Box 255, Poland, Ohio. 

Campbell, Van E., 363 Highland Ave., Wadsworth, Ohio 

Canadian General Electric Co., Ltd., Peterborough Works 
Library, Peterborough, Ontario, Canada. 

Canfield, J. J., 407 Aberdeen Dr., Middletown, Ohio. 

Canton Stamping & Enameling Co. (E. F. Hoerger), 
Canton, Ohio. 


Vol. 18, No. 10 


= 


Bulletin of The American Ceramic Society— 


Capper, A. M., Continental Roll & Steel Foundry Co., 
Coraopolis, Pa. 

Carborundum Co. (Frank J. Tone), Niagara Falls, N. Y. 

*Carder, Frederick (Honorary), Steuben Div., Corning 
Glass Works, Corning, N. Y. 

Carnahan, J. W., Hazel-Atlas Glass Co., Wheeling, W. Va. 

Carnegie-Illinois Steel Corp. (J. C. Eckel), 902 Frick 
Bldg., Pittsburgh, Pa. 

Carnes, Samuel J., Camark Pottery Co., Camden, Ark. 

Carothers, R. B., H. C. Spinks Clay Co., Newport, Ky. 

Carpenter, J. Hall (Student), 262 W. Borden Ave., Syra- 
cuse, N. Y. 

Carrie, G. M., Canadian Refractories, Ltd., Canada Ce- 
ment Bldg., Montreal, Quebec, Canada. 

Carr-Lowrey Glass Co. (Clarence B. McComas), Baltimore, 
Md. 

*Carruthers, John L., Lord Hall, Ohio State Univ., Colum- 
bus, Ohio. 

Carson, B. R., Jr., Wakefield, Va. 

Carspecken, H. L., Morgantown, W. Va. 

Carter, F. B., 39 Washington Ave., Tiffin, Ohio 

*Carter, Herbert D., Canton Stamping & Enameling Co., 
Canton, Ohio. 

Carter, John D., Philadelphia Quartz Co., 121 S. Third St., 
Philadelphia, Pa. 

Carter, Wilber A., 2000 Second Ave., Detroit, Mich. 

Carter, Willard K., Box 154, Columbus, Ohio. 

Case, V. B., Paper Makers Importing Co., Inc., Easton, Pa 

Cash, Idress, Art Dept., Univ. of Oregon, Eugene, Oreg. 

Caton, Milton W., 22490 Nevada Ave., East Detroit, 
Mich. 

Cawood, Richard L., East Liverpool, Ohio. 

Cayford, James M., Glascote Products, Inc., 20900 St. 
Clair Ave., Cleveland, Ohio. 

Celo Mines, Inc. (V. L. Nattson), Burnsville, N. C. 

Central Silica Co. (R. G. Hay), Zanesville, Ohio. 

Ceramic Color & Chemical Manufacturing Co. (W. F. 
Wenning), Box 297, New Brighton, Pa. 

Ceramic Inst., Rudolf Barta, Prague-Dejvice, 
Protectorate. 

*Cermak, Frank, 1542 Union St., Schenectady, N. Y. 

Certain-Teed Products Corp. (J. A. Turner), Military Rd., 
Buffalo, N. Y. 

Chaffee, Clare S., 1325 Elm St., Glendale, Calif. 

Chamberlain, James M. W., Box 350, Akron, Ohio. 

Chambers, Arthur, Littlewood, Worsley, Manchester, 
England. 

Chambers, Gordon H., 1609 Summer St., Philadelphia, 
Pa. 

Chambers, J. Fred, Luckey, Ohio. 

Chamlee, C. K. (Student), Adairsville, Ga. 

Champion Spark Plug Co. (J. A. Jeffery), Ceramic Div., 
Butler Ave. & Grand Trunk R. R., Detroit, Mich. 

Chantler, L. W., Standard Lime & Stone Co., Millville, 
W. Va. 

Charles, Robert G. (Student), Box 208, Virginia Poly- 
technic Inst., Blacksburg, Va. 

Chattanooga Glass Co. (R. T. Settles), Chattanooga, 
Tenn. 

Chen, Hsun Shan, Borsigstr. 25, Breslau 16, Germany. 

Chesler, I., 710 East 14th St., New York, N. Y. 

Chesters, John H., Central Research Labs., United Steel 
Co., Stocksbridge, Near Sheffield, England. 

Chicago Hardware Foundry Co. (Kenneth Strong), North 
Chicago, 

Chicago Pottery Co. (J. S. Clifford), 1920 Clybourn Ave., 
Chicago, Il. 

Chicago Vitreous Enamel Product Co. (D. B. Walters), 
1407 South 55th Court, Cicero, Il. 

Chilcote, Joseph H. (Student), 1836 West 5th Ave., 
Columbus, Ohio. 

Child, J. L., Hancock Brick & Tile Co., Findlay, Ohio. 

Chin, You Lin, 88, East of Niang-Niang-Kung, Tientsin, 
China. 

Chormann, O. I., 195 Gregory Hill Rd., Rochester, N. Y. 

Christman, C. E., Federal Stamping & Enameling Co., 
Pittsburgh, Pa. 


Czech- 
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Christman, H. M., 410 Monroe St., N. W., Massillon, 
Ohio. 

Church, Marshall T., Box 1432, Ancon, Canal Zone. 

Cichowski, Val J. (Student), 606 Ohio St., Urbana, III. 

Clapperton, George P., Florida Ave., Chester, W. Va. 

*Clare, R. L., Federal Seaboard Terra Cotta Co., South 
Amboy, N. J. 

Clark, N., & Sons (G. D. Clark), 116 Natoma St., San 
Francisco, Calif. 

Clark, G. D., N. Clark & Sons, 
Francisco, Calif. 

Clark, Alec W., Wombwell Hall, Near Barnsley, Yorkshire, 
England. 
Clark, Emory W. (Student), Ceramic 
School of Technology, Atlanta, Ga. 
Clark, Horace N., Refractory & Eng. Corp., 381 Fourth 
Ave., New York, N. Y. 

Clark, John F., 1820 Porter St., Dearborn, Mich. 

Clark, P. M., Georgia Kaolin Co., Dry Branch, Ga. 

Clark, Roland J., 4016 Hartel St., Philadelphia, Pa. 

*Clark, William M., National Lamp Works, East 152nd 
St., Cleveland, Ohio. 

Clarke, Ford K. (Student), 33 S. Main St., Alfred, N. Y. 

Clarner, Philip, Evans Case Co., 21 East St., North Attle- 
boro, Mass. 

Cleeves, George A., 44 Concord Ave., Cambridge, Mass. 

Clemens, Eugene C., Cannelton Sewer Pipe Co., Cannelton, 
Ind. 

Clement, F. S., Roseville Pottery Co., Zanesville, Ohio. 

Cleveland Museum of Art, William M. Milliken, Sta. E., 
Cleveland, Ohio. 

Cleveland, Hugh M., Standard Tile Co., Zanesville, Ohio. 

Cleveland, Theodore K., Sixth & Grayson Sts., Berkeley, 
Calif. 

Cleverley, Albert M., Thorn Dr., Greenfield, Near Old- 
ham, Lancashire, England. 

Cleverly, William B., Jr., Carborundum Co., Trafford 
Park, Manchester, England. 

Clews, Francis H., Mellor Labs., Shelton, Stoke-on-Trent, 
England. 

Clifford, J. S., Chicago Pottery Co., 1920 Clybourn Ave., 
Chicago, Il. 

Cline, Robert W., c/o H. I. Porter, Box 963, Manteca, 
Calif. 

Clingan, J. R. T., Niles Fire Brick Co., Niles, Ohio. 

Coe, Robert N., 2059 W. Silver Lake Dr., Los Angeles, 
Calif. 

Coen, Bernard, Y.M.C.A., Kokomo, Ind. 

Coffeen, William W., Ceramic Dept., Ohio State Univ., 
Columbus, Ohio. 

Coffman, William N., Ozarks Products Co., Cadet, Mo. 

Cohn, W. M., 8449 Terrace Dr., El Cerrito, Near Rich- 
mond, Calif. 

Cole, G. Percy, Dominion Glass Co., Ltd., Montreal, 
Canada. 

Cole, Sandford S., Titanium Pigment Co., Inc., Box 58, 
South Amboy, N. J. 

Cole, William G., Jr., 629 Wellington, Ottawa, Ontario, 
Canada. 

Coleman, Robert L., 8010 Calumet, Chicago, III. 

Collins, Garlie F., 301 N. Third St., Henryetta, Okla. 

Collins, Paul F., 530 Piedmont Rd., Columbus, Ohio. 

Collins, William G., 213 Dorchester Ct., Waukegan, III. 

Colton, Harold S., Box 601, Flagstaff, Ariz. 

Commercial Decal Products, Inc. (Alfred Duhrssen), East 
Liverpool, Ohio. 

Commons, Charles H., Jr., 4621 Terrace Dr., Niagara 
Falls, N. Y. 

Connell, George A., 510 W. Sixth St., Los Angeles, Calif. 

Conner, Harvey (Student), Theta Kappa Nu, Alfred, N. Y. 

Conover, Ray C., Harbison-Walker Refractories Co., 
East Chicago, Ind. 

*Cook, Herman L., 2246 Morton Ave., Muskegon, Mich. 

Cook, Mary E., 1550 Clifton Ave., Columbus, Ohio. 

Cook, Ralph L., 304 W. Michigan St., Urbana, III. 

*Cooke, Raymond D., 237 E. Cass St., Joliet, Ill. 

Coonley, E. R., Idaho Fire Brick & Clay Co., Troy, Idaho. 
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Cooper, Maurice A., Univ. of Witwatersrand, Johannes- 
burg, South Africa. 

Coors Porcelain Co. (A. Coors, Jr.), Golden, Colo. 

Coors, A., Jr., Coors Porcelain Co., Golden, Colo. 

Copeland, Ralph E., Steubenville Pottery Co., Steuben- 
ville, Ohio. 

Copp, Warren F., Wheeling Steel Corp., Yorkville, Ohio. 

Cordes, John E. (Student), 519 Fisher Ave., Rockford, 
Ill. 

Corhart Refractories Co., Inc. (Fred S. Thompson), 16th 
& Lee Sts., Louisville, Ky. 

Corning Glass Works (J. T. Littleton), Corning, N. Y. 

Coss, H. T., Ceramic Dept., Johns-Manville Corp., 
Manville, N. J. 

Coté, A. U., Cooksville Shale Brick Co., Ltd., Cooksville, 
Ontario, Canada. 

Couch, Albert H., Libbey-Owens-Ford Glass Co., Rossford, 
Ohio. 

Coulter, Allen S., Deutsche-Carborundum Werke, Reis- 
holz Bei Diisseldorf, Germany. 

Court, Andrew T., 2-158 General Motors Bldg., Detroit, 
Mich. 

Courtney, Scott J., B. F. Drakenfeld & Co., 45-47 Park 
Place, New York, N. Y. 

Covan, H. E., 396 Mimring Rd., Columbus, Ohio. 

Cowan, J. G., ‘“‘Roselands,”’ Billington, Haughton, Staf 
ford, England. 

Cowlin, Kenneth S., Electro Refractories & Alloys Corp., 
Andrews Bldg., Buffalo, N. Y 

Cowman, Merrill G., 1062 Morse St., San Jose, Calif. 

*Cox, Paul E., 307 Audubon St., New Orleans, La. 

Cox, Samuel F., 4337 Fifth Ave., Pittsburgh, Pa. 

Craig, James W., Canadian Refractories, Ltd., 
Canada Cement Bldg., Montreal, Quebec, Canada 

Cramer, W. E., 965 West 5th Ave., Columbus, Ohio 

Cramer, William R. (Student), Pi Kappa Alpha, State 
College, Pa. 

Crandall, James R., Central Research Labs., American 
Smelting & Refining Co., Barber, N. J. 

Crane Enamelware Co. (A. M. Nelson), Chattanooga, 
Tenn. 

Crane, Robert F., 516 N. Jefferson St., Kittanning, Pa 

Craver, Howard H., Pittsburgh Testing Lab., Stevenson & 
Locust Sts., Pittsburgh, Pa. 

Crawford, George E., 103 Hazel St., Kittanning, Pa. 

Crawford, J. L., 740 Brittany Lane, St. Louis, Mo. 

Crawley, E. J., Genefax House, Tapton Park Rd., Shef- 
field, 10, England. 

Creamer, Ansel S., National Bureau of Standards, Wash- 
ington, D.C. 

Crew, J. A., Masonic Temple, Zanesville, Ohio. 

Cronin China Co. (W. K. Cronin), Minerva, Ohio 

Cronin, Neil E., Cronin China Co., Minerva, Ohio. 

Cronin, W. K., Cronin China Co., Minerva, Ohio. 

Cronn, Eduard, Schwarzwaldbahn, Hornberg, Germany 

Crooksville China Co. (Guy E. Crooks), Crooksville, 
Ohio. 

Crooks, Guy E., Crooksville China Co., Crooksville, Ohio. 

Crossley Machine Co. (William J. Harris), Trenton, N. J 

Crossman Co. (F. M. Crossman, Jr.), South Amboy, N. J. 

Crossman, F. M., Jr., Crossman Co., South Amboy, N. J 

Crowley, Henry L., 1 Central Ave., West Orange, N. J 

Crown Potteries Co., Evansville, Ind. 

Cruikshank, C. L., Great Lakes Foundry 
720 United Artists Bldg., Detroit, Mich. 

Cudnea, Pierre, Route 2, Geauga County, Chesterland, 
Ohio. 

Cullinan, Roland V., Box 286, Johannesburg, Transvaal, 
South Africa. 

Cummings, John M., Dept. of Mines, Victoria, British 
Columbia, Canada. 

Cummings, William C., 42 Moore St., Box 761, Carleton 
Place, Ontario, Canada. 

Cummins, Arthur B., 515 W. 

Cunliffe, Jack A., McCurdy Supply Co., Ltd., 1034 Arling- 
ton St., Winnipeg, Manitoba, Canada. 
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Cunningham, M. F., Waltham Grinding Wheel Co., 
Waltham, Mass. 

Curll, Daniel B., Jr., Rumford Chemical Works, Rumford, 

Currier, O. 
Mich. 

Curtis, A. B., 15380 Builders Exchange Bldg., 
Ave., N. W., Cleveland, Ohio. 

Curtis, Carl E., Simonds-Worden-White Co., 
St. & Negley Place, Dayton, Ohio. 

*Curtis, Edmund deF., Conestoga Pottery, Wayne, Pa. 

*Curtis, Thomas S., Box 147, Huntington Park, Calif 

Curtis, W. F., Fostoria Glass Co., Moundsville, W. Va. 

Curts, Robert M., 70 Pine St., New York, N. Y. 

Czolgos, Edmund P., Century Vitreous Enamel 
6641-6661 S. Narragansett, Chicago, III. 


L., Leonard Refrigerator Co., Grand Rapids, 


15 Prospect 


N. Summit 


Dager, Probert W., 8525 Butler Ave., M. J. Sta., Detroit, 
Mich. 

Dahlquist, Hugo A., Woodland Rd., Holden, Mass. 

Dailey, Ernest W., 917 Walnut St., Chillicothe, Mo. 

Dalton, John P., 121 Ward Parkway, Kansas City, Mo. 

Dammann, Arthur, 644 W. Surf St., Chicago, III. 

Daniel, George R., 2520 South 13th St., Ironton, Ohio. 

*Danielson, R. R., Metal & Thermit Corp., Carterct, 

Darby, George M., 61 Washington Ave., Westport, Conn. 

Darrah, W. A., 901 N. Oak Park Blvd., Oak Park, III. 

Davey, Earl R., Canadian Ohio Brass Co., Niagara Falls, 
Ontario, Canada. 

Davies, Chester A., Y.M.C.A., Trenton, N. J. 

*Davis, H. E., Federal Seaboard Terra Cotta Co., 
Amboy, N. J. 

Davis, N. B., 140 Wellington St., Ottawa, Ontario, Canada. 

Day, Arthur L., 1565 Old Georgetown Rd., Bethesda, 
Md 

Day, Frank, Jr. (Student), 343 Sheridan Ave., Pittsburgh, 
Pa 

Day, Jack F., 395 S. Ohio Ave., Columbus, Ohio 

Day, Ralph K., Spencer Lens Co., 19 Doat St., 
N. Y. 

Dear, Paul S., Box 205, Blacksburg, Va 

Debenham, William S., 7716 S. Shore Dr., Chicago, III. 

Decker, Alfred R., Champion Spark Plug Co., 8525 Butler 
Ave., Detroit, Mich. 

Dedouch, J. A., 910 Keystone Ave., River Forest, III. 

Deeth, H. R., American Nepheline Corp., Box CH 67, 
Rochester, N. Y 

Delangre, Maurice, 3, Avenue St. Honore d’Eylau, Paris 
16, France 

Delgado, Cyril B., 11 West 42nd St., New York, N. Y. 

De Luze, M. Henry, Haviland Porcelain Co., Limoges, 
France. 

De Mendoza, Jose Hurtado, Escuela Tecnica Industrial 
E. J. V., Rancho Boyeros, Habana, Cuba. 

Deneen, W. F., North Carolina Feldspar Corp., Erwin, 
Tenn. 

*Denison, George W., Box 1776, Newburg Sta., Cleveland, 
Ohio. 

Denison, W. C., Jr., 926 E. Broad St., Columbus, Ohio. 

Dennison, W. E., Ideal Boilers & Radiators, Ltd., Hull, 
Yorkshire, England. 

De Remer, E. M., Box 6110, Metro Sta., Los Angeles, 
Calif. 

DerMott, W. P., Central of Georgia Railway, Savannah, 
Ga. 

Derrer, Charles F., Jr., 7 Forest Ave., Elm Grove, Wheel- 
ing, W. Va. 

Deurvorst, F. M., Terborg (Gld) t’Zonnehuis, Holland. 

Deurvorst, Zeno W. M., Ferro Enameling Co., Rotterdam, 
Holland. 

Deutsche Glastechnische Gesellschaft, H. Maurach, 
Gutletustrasse 8, Frankfurt a. Main, Germany. 

Deutsch, Eugene J., 923 N. LaSalle St., Chicago, III. 

Deutsche Keramische Gesellschaft, Wegelystr. 1, Berlin 
N. W. 87, Germany. 
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DeVilbiss Co. (E. F. Frey), Toledo, Ohio 

Devol, M. Lee, Mellon Inst., 5th Ave. & Bellefield St., 
Pittsburgh, Pa. 

Dexheimer, E. C., Box 6, Granite City, II. 

Diack, George H., North American Refractories Co., 
Lock Haven, Pa. 

Diamond, Grant S., 76 Rosedale Ave., Hamburg, N. Y. 

Diaz, Efren, Carrera, 3a. No. 15-24, Bogota, Colombia, 
South America. 

Dickens, H. A., 29 Cromwell St., 
bourne, Australia. 

Diehl, Margaret E. (Student), 2 Park Ave., Batavia, N. Y. 

Diener, Albert J., 511 Broad St., Dunkirk, Ind. 

Dietrich, Waldemar F., Sacramento Junior College, 
Sacramento, Calif. 

Dietzel, Adolf, Kaiser Wilhelm Inst. for Silica Research, 
Faradayweg 16, Berlin-Dahlem, Germany. 

Dingledine, H. F., National Sewer Pipe Co., Ltd., Went 
worth St., N., Hamilton, Ontario, Canada 

Dippell, Lawrence V., Mid-West Abrasive Co., Grinding 
Wheel Div., Rochester, Pa. 

Dixon, Joseph, Crucible Co. (H. P. Smith), Jersey City, 
N. J. 


Collingwood, Mel- 


Dixon, Anna Lane, 815 North 4th St., Burlington, Iowa 
Dobrovolny, Frank J., E. I. du Pont de Nemours & Co., 
Inc., R. & H. Chemicals Dept., Niagara Falls, N. Y 
Dodd, Arthur E., Mellor Labs., Shelton, Stoke-on-Trent, 
England 

*Dodd, Charles M., Dept. of Ceramic Eng., Iowa State 
College, Ames, Iowa. 

Dodge, Alfred W., Dresden Rd., R.F.D. 1, Zanesville, 
Ohio. 

Doidge, Russell M., Morgan Crucible Co., Ltd., Battersea 
Works, Church Rd., London, S. W. 11, England 

Donoghue James J., 1249 Evarts St., N. E., Washington, 

Doll, C. E., Mount Clemens Pottery Co., Mount Clemens, 
Mich. 

Doran, Robert, 104 W. Sixth St., Emporium, Pa 

Dornbach, W. E., 706 Edgewood Rd., San Mateo, Calif 

Dorsey, Vernon M., 1346 F St., N. W., Washington, 
Dc. 

Dorst, Otto, Oberlind, Thuringen, Germany. 

Doty, Henry S., Phosphate Recovery Corp., 61 Broadway, 
New York, N. Y. 

Dougan, Charles W., Dept. of Ceramics, Montana Schoo 
of Mines, Butte, Mont 

Douglas, Freeman S., Babcock & Wilcox Co., Box 923, 
Augusta, Ga. 

Drake, Arthur D., New Castle Hot Top Co., New Galilee, 
Pa. 

Drake, John L., Libbey-Owens-Ford Glass Co., Toledo, 
Ohio. 

Drakenfeld, B. F., & Co. (Scott J. Courtney), 45-47 Park 
Place, New York, N. Y. 

Drayton, W. J., Sunshine Porcelain Potteries Pty., Ltd., 
Sunshine, Melbourne, Australia. 

*Dressler, Philip, Swindell-Dressler Corp., Pox 1758, 
Pittsburgh, Pa. 

Drohan, William C. (Student), Klan Alpine Fraternity, 
Alfred, N. Y. 

DuBois, H. B., Consolidated Feldspar Corp., Trenton 
Trust Bldg., Trenton, N. J. ; 

Duche, Frederic, Compagne Géneralé d’Electro Ceéra- 
mique, 16, Rue de La Baume, Paris 8, France 

Duevel, Charles O., Jr., American Thermos Bottle Co., 
Norwich, Conn. 

Duff, R. D., Owens-Illinois Glass Co., Alton, Ill 

Duhrssen, Alfred, Commercial Decal Products, Inc., East 
Liverpool, Ohio. 

Dunbeck, Norman J., Eifort, Ohio. 

*Duncombe, George H., Jr., 150 E. 
Columbus, Ohio. 

Dunn, F. B., Monroe St., Conneaut, Ohio 

Duplin, Victor J., Jr., 2804 Bellevue Ave., Augusta, Ga 

Du Pont de Nemours, E. I., & Co., Inc. (C. L. Wiswall), 
R. & H. Chemicals Dept., Wilmington, Del. 


Frambes Ave 


(1939) 


Durbin, Edmund A., Champion Spark Plug Co., 8525 
Butler Ave., Detroit, Mich. 

Dye, Harold (Student), 36 13th St., N. E., Atlanta, Ga 

Dyer, Mrs. A. R., 1644 Elberon Ave., East Cleveland, 
Ohio. 


Eagle, J. Eugene, 3107 Bergman St., Pittsburgh, Pa 

Earhart, William H., Eljer Co., Ford City, Pa 

Early, Joseph, Phoenix Glass Co., Monaca, Pa. 

farly, Joseph W., Early Foundry Co., Dickson City, Pa 

taster, George J., 2484 South Ave., Niagara Falls, N. Y 

‘atherton, C. Z., R.F.D. 1, Mount Pleasant, Pa. 

Eaton, A. E., Mineral Wells Clay Product Co., Mineral 
Wells, Texas 

*Ebright, H. E., Chicago Vitreous Enamel Product Co., 
Cicero, Ill. 

Eckel, J. C., Carnegie-Illinois Steel Corp., 902 Frick Bldg., 
Pittsburgh, Pa. 

Eckert, Fritz, Goethestrasse I, Berlin-Charlottenburg 2, 
Germany. 

Ekholm, L. G., 1918 Evans Ave., McKeesport, Pa. 

Eddy, Maxson A., Kimble Glass Co., Vineland, N. J. 

Edgar Plastic Kaolin Co. (Albert C. Edgar), Metuchen, 
N 


N. J. 
Edgar, Albert C., Edgar Plastic Kaolin Co., Metuchen, 
N. J 


Edwards, A. R., Armco, Ltd., Thames House, Millbank, 
London, S. W. 1, England. 

‘dwards, F. Moorland, Porcelain Products, Inc., Carey, 
Ohio. 

‘ells, Howard, Jr., 845 Hanna Bldg., Cleveland, Ohio. 

thlers, G. Milton, 517 W. Garfield Ave., Milwaukee, Wis. 

‘Shman, Roy G., 960 Ninth Ave., Brackenridge, Pa. 

tide, Alwin C., Box 327, Columbus, Ohio 

tiduks, Julys, Latvian Univ., Kronvalda Bulv. 4, Riga 
Latvia. 

‘itel, William, Faradayweg 16, Berlin-Dahlem, Germany. 

tkholm, L. G., 1918 Evans Ave., McKeesport, Pa. 

‘Ider, J. E., Robertson Art Tile Co., Morrisville, Pa. 

Eldridge, Samuel E., Kemper-Lane Apt. Hotel, Cincinnati, 
Ohio. 

Electro Refractories & Alloys Corp. (L. U. 
662 Andrews Bldg., Buffalo, N. Y. 

Ellefson, Bennett S., Research Labs., Hygrade Sylvania 
Corp., St. Marys, Pa. 

Ellerton, Hugh, ‘‘Montana,’’ St. Margaret’s Grove, 
Fenton, Stoke-on-Trent, England 

Elliott, A. W., Covered Wagon Ranch, Cloverdale, Calif. 

Ellis, James L., 506 A, 6th Ave., Medicine Hat, Alberta, 
Canada. 

Ellison, R. W., Vitrefrax Corp., 5050 Pacific Blvd., Los 
Angeles, Calif. 

Slosua, Bernardo, Apartado 360, Monterrey, N. L., 
Mexico 

tmerson, Walter H., 1519 St. Clair Ave., East Liverpool, 
Ohio. 

tmery, Walter, Bassilow House, Fenton, Stoke-on-Trent, 
England. 

tmley, William S., 309 Edison Ave., New Castle, Pa. 

émrich, Emerson W., Clearview Park, Norwalk, Conn. 

tndell, Kurd, Breitestr. 3, Berlin-Steglitz, Germany. 

Engelhard, Charles, Inc. (A. W. Taber), 90 Chestnut St., 
Newark, N. J. 

Engle, Chester C., United Clay Mines Corp., Trenton‘ 

English China Clays Sales Corp., 551 Fifth Ave., New 
York, N. Y. 

Engstrom, A. H., 776 S. Swanson St., Philadelphia, Pa. 

Erdle, Reiner W., Austenal Labs., 5932 Wentworth Ave., 
Chicago, III. 

Eskesen, B. K., Matawan Tile Co., Matawan, N. J. 

*Eskesen, E. V., Federal Seaboard Terra Cotta Corp., 
10 East 40th St., New York, N. Y. 

Essick, Charles R., 700 Centre Ave., Reading, Pa. 

Eureka Flint & Spar Co. (H. D. Thropp), Box 266, Trenton, 
N. J. 
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Evans, Ralph L., 33 West 46th St., New York, N. Y. 

Evans, Richard F., 2300 Orange Cove, La Crescenta, 
Calif. 

Evans, Ross M., 1179 Orr Ave., Kittanning, Pa. 

*Everhart, J. O., Kentucky Fire Brick Co., Haldeman, 
Ky. 

Exolon Co. (William A. Harty), Blasdell, N. Y. 

Eyerly, George B. (Student), 710 W. Nevada, Urbana, III. 

Ezoye, M., Nippon Gaishi Kabushiki Kaisha, Atsuta 
Minamiku, Nagoya, Japan. 


Fabianic, William L., 1831 Seminary Ave., Alton, III. 

*Fackt, George P., 2820 Redondo Beach Blvd., Redondo 
Beach, Calif. 

Fahrenbruck, William O., 180 Jefferson Ave., Tiffin, Ohio. 

Failmezger, Howard, 1243 Cameron Ave., Plainfield, N. J. 

Fairchild, Charles O., Park & Nostrand Aves., Brooklyn, 
N. Y. 

Fairfacts Co., Inc. (M. P. Mitchell), Box 374, Trenton, 


Falconer, A. T., Mosaic Tile Co., Zanesville, Ohio 

Falknor, Tom, 249 E. Dunedin Rd., Columbus, Ohio. 

*Farnham, Dwight T., Green Orchard, Compo Rd., 
Westport, Conn. 

Farren, Mabel C., 667 S. Carondolet, Los Angeles, Calif. 

Fauchon, J. B., Paray-Le-Monial S. & L., France. 

Faulkner, Karl B., Corning Glass Works, Corning, N. Y. 

Faust, George T., 701 Thirteenth St., Tuscaloosa, Ala. 

Federal Seaboard Terra Cotta Corp., Perth Amboy, N. J. 

Fellinger, Hermann, Westfalische Strasse 90, Berlin- 
Wilmersdorf, Germany. 

Fellows, R. L., 327 S. Ashland Ave., La Grange, III. 

Fels, C. G., Atlantic Terra Cotta Co., Perth Amboy, N. J. 

Felter, Warren B., Jr. (Student), 1838 East 90th St., 
Cleveland, Ohio. 

Ferguson, Robert F., Ed Rd., Route 1, Zanesville, Ohio. 

Ferguson, Robert L., 730 Stuart Bldg., Lincoln, Neb. 

Fernholtz, C. Walter, 150 N. Norton Ave., Los Angeles, 
Calif. 

Ferguson, R. W., Star Porcelain Co., Muirhead Ave., 
Trenton, N. J. 

Ferro Enamel Corp. (R. A. Weaver), 4150 East 56th St., 
Cleveland, Ohio. 

Fervier, A. F., 2103 Commerce St., Wellsburg, W. Va. 

*Fessler, A. H., A C Spark Plug Co., Flint, Mich. 

Fetterolf, L. D., 131 Columbia Ave., Palmerton, Pa. 

Fettke, Charles R., 1118 Wightman St., Pittsburgh, Pa. 

Field, Theodore E., 16th & Lee Sts., Louisville, Ky. 

Fields, W. H., 1022 N. Prairie Ave., Joliet, Ill. 

Filippi, Charles R., 11406 Calumet Ave., Chicago, III. 

Filippi, Hugo, 228 N. LaSalle St., Chicago, III. 

Finch, Francis E., Hardinge Co., Inc., York, Pa. 

Findlay Clay Products Co., Washington, Pa. 

*Finn, Alfred N., National Bureau of Standards, Washing- 
ton, D. C. 

Fisher, W. V., Anchor Hocking Glass Corp., Lancaster, 
Ohio. 

Fisk, Henry G., Armour Institute of Technology, 35 West 
33rd St., Chicago, III. 

Fitzgerald, Alexander E., A4-Avon Apts., Narberth, Pa. 

Fleck, E. M., Vitro Manufacturing Co., Corliss Sta., 
Pittsburgh, Pa. 

Fleming, A. P. M., Metropolitan Vickers Electrical Co., 
Manchester, England. 

Fleming, Warren O., 232 E. Second St., Corning, N. Y. 

Flick, Fulton B., 1706 First National Bank Bldg., Pitts- 
burgh, Pa. 

*Flint, Francis C., Hazel-Atlas Glass Co., 319 S. Main St., 
Washington, Pa. 

Flood, L. W., Chisholm, Boyd & White Co., 57th & 
Wallace Sts., Chicago, 

Flu, Eldon B., 1533 Crooks Rd., Royal Oak, Mich. 

Fogelberg, Sven, Webb’s Crystal Glass Co., Ltd., Dennis 
Glassworks, Stourbridge, England. 

Foote, E. H., Jr., Box 602, Athens, Texas. 

Ford, George E., A. P. Green Fire Brick Co., 50 Church 
St., New York, N. Y. 
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Ford, Joseph, 738 Centre St., Trenton, N. J. 

Ford, Walter D., 72 W. Third Ave., Columbus, Ohio. 

Ford, William D. (Student), 126 N. Stone Ave., La Grange, 
Ill. 

Fords Porcelain Works (I. A. Hansen), Perth Amboy 
N. J. 

Foresman, Grover C., 220 Cedar St., Corning, N. Y. 

Forman, L. P., 406 California Ave., Oakmont, Pa. 

Forse, Edwin B., Carborundum Co., Box 248, 
Amboy, N. J. 

Forst, Edward, Jr. (Student), 2820 S. Spaulding Ave., 
Chicago, IIl. 

Forter, Samuel A., 119 Federal St., N. S., Pittsburgh, Pa. 

*Fosdick, Miss Marion L., New York State College of 
Ceramics, Alfred, N. Y. 

Foss, Feodore F., 622 Wheeling Steel Corp. Bldg., Wheel- 
ing, W. Va 

Foss, Hallvard, Raamyra pr. Fetsund, Norway. 

Foster, Harry D., 1976 North 4th St., Columbus, Ohio. 

Foster, John A., 9591 Sorrento Ave., Detroit, Mich. 

Fostoria Glass Co. (W. F. Curtis), Moundsville, W. Va. 
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Ohio. 

*Insley, Herbert, National Bureau of Standards, Washing- 
ten 

International Clay Machinery Co. (R. H 
Bolander Ave., Dayton, Ohio. 

International Smelting & Refining Co. (W. M. Weathers), 
Akron, Ohio. 

Irish Glass Bottle Co., Ltd. (F. 
Quay, Dublin, Ireland. 

Irvine, George C., 2251] 
Ontario, Canada. 

Irwin, Dewitt D., Potters Supply Co., 
Ohio. 


New Lexington, 


McElroy), 1145 


Winkelmann), Charlotte 


Orchard Ave., Niagara Falls, 


East Liverpool, 
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Irwin, J. P., Arthur G. McKee & Co., 2422 Euclid Ave., 
Cleveland, Ohio. 

Ishikawa, Jiro, Nippon Toki Kaisha, 
Nagoya, Japan. 

Isolantite, Inc. (R. S. Bicknell), 348 Cortlandt St., 
ville, N. J. 


Ltd., Noritake, 


Belle- 


Jackson, A. 381 Ave., Columbus, 
Ohio. 

Jackson, Arthur W., Acme Brick Co., Malvern, Ark 

Jackson, Wharton, Georgia Kaolin Co., Dry Branch, Ga 

Jacoby, Clarence A., RCA Manufacturing Co., Inc., 
415 S. Fifth St., Harrison, N. J. 

Janatka, Richard G., Kaolin, Inc., Spruce Pine, N. C 

Jansma, Frank, Box 519, Washington, Pa 

Jarman, G. W., 110 East 42nd St., New York, N. Y 

Jeffery, Benjamin A., Champion Spark Plug Co., 8525 
Butler Ave., Detroit, Mich. 

*Jeffery, Joseph A., Champion Spark Plug Co., 
Ave. & Grand Trunk R. R., Detroit, Mich 

Jenks, C. E., W. S. Tyler Co., 3615 Superior Ave., N. E., 
Cleveland, Ohio. 

Jenson, H. O. Busch, Bing & Groéndahls Porcellaensfabrik, 
Vesterbrogade 149, Copenhagen, Denmark. 

*Jeppson, George N., Norton Co., Worcester, Mass 

Jerome, Alan J., Toledo Scale Co., 3216 ‘Monroe St., 
Toledo, Ohio. 

Jewart, Charles N., 79 Lake Ave., Blasdell, N. Y 

Jobling-Purser, Ernest J., James A. Jobling & Co., Ltd., 
Wear Glass Works, Sunderland, England. 

Joel, Salvatore, 49 Thorne St., Jersey City, N. J. 

Johansen, M. F., Gladding, McBean, & Co., Lincoln, 
Placer County, Calif. 

Johns, Alfred H., 5235 16th St., N. E., Seattle, Wash. 

Johnson, Alexander H., 27 Adelaide St., West Ryde, 
N.S.W., Australia. 

Johnson, G. A., 310 East 13th St., Dover, Ohio. 

Johnson, J. A., Service Eng., Ltd., Leek New Rd., Co- 
bridge, Burslem, Stoke-on-Trent, England. 

Johnson, Warren R. (Student), Box 67, Metuchen, N. J. 

Johnston, H. J. C., Leeds Fire Clay Co., Wortley, Leeds, 
England. 

Jones, Clifford, Messrs. Liptak Furnace Arches, Ltd., 
Bridge Works, Broadheath, Altrincham, Cheshire, 
England. 

Jones, Frank L., Mellon Inst., Pittsburgh, Pa. 

Jones, O. L., Illinois Clay Products Co., 214 Barber Bldg., 
Joliet, Ill. 

Jones, Richard E., Spruce St., Cheswick, Pa. 

Jones, Rodney A., R. R. 1, Cameron, N. Y. 

Jordan, Roy E., Sr., Mosaic Tile Co., Matawan, N. J 

Jova Brick Works (J. L. Jova), Roseton, N. Y. 

Jova, J. L., Jova Brick Works, Roseton, N. Y. 

Judd, A. C., Portsmouth Clay Products Co., Portsmouth, 
Ohio. 

Jukovsky, Gregory, Durasovskij Per. 7 KV 11, 
28, U.S.S.R. 


Curtis, Maplewood 


Butler 


Moscow 


Kallauner, Otakar, Rybkova ul. 6, Brno, Czech-Protec 
torate. 

Kallstedt, C. H., Western United Gas & Electric Co., 50 
Fox St., Aurora, III. 

Kanhauser, Frank, Kaznejov u Plzne, Czech-Protectorate. 

Kaolin, Inc. (H. C. Marmon), Spruce Pine, N. C. 

Kauffman, John R., Dept. of Ceramics, Rutgers Univ., 
New Brunswick, N. J. 

Kauffman, Theodore, Jr., Ramtite Co., 2563 West 18th 
St., Chicago, III. 

Kautz, Karl, Climax Molybdenum Co., Langeloth, Pa. 

Kawai, Kozo, Kyushu Fire Brick Co., Inbe Wakegun, 
Okayamaken, Japan. 

Kay, William T., 1212 6th Ave., S., Seattle, Wash 

Kayser, Julius A., 1711 Ambassador Bldg., St. Louis, 
Mo. 

Keaney, Joe C., 855 Academy Place, Pittsburgh, Pa. 

Kebler, Leonard, Ward Leonard Electric Co., Mount 
Vernon, N. Y. 
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Keehn, Clarence C., Lisk Manufacturing Co., Canandaigua, 

Keith, Gordon C., 49 Turner Rd., Toronto (10), Canada. 

Keller, W. D., 208 Swallow Hall, Univ. of Missouri, 
Columbia, Mo. 

Kelley, Frank R., 69 Silvermine Ave., Norwalk, Conn. 

*Kelsey, V. V., Shoreham Bldg., Washington, D. C. 

Kempf, John R., Detroit Star Grinding Wheel 
Detroit, Mich 

Kempf, William C., 28 Homer Place, Metuchen, N. J. 

Kenagy, William L., 7821 Verree Rd., Philadelphia, Pa. 

Kendall, Norman (Student), New York State College of 
Ceramics, Alfred, N. Y. 

Kennaday, Clinton R., 325 E. Wallace Ave., New Castle, 
ra. 

Kent, G. G., Square D Co., Peru, Ind. 

Kent, N. Johnson, Johns-Manville Sales Corp., 22 East 
40th St., New York, N. Y 

Kentucky Clay Mining Co. (W. J. Watkins), Mayfield, 
Ky. 

Kentucky-Tennessee Clay Co. (Rk. C. Meeker), Mayfield, 
Ky 

Kenworthy, Orville O., B. F. Drakenfeld & Co., Inc., 
45-47 Park Place, New York, N. Y. 

*Keplinger, Robert B., Metropolitan Paving Brick Co., 
Canton, Ohio. 

Kern, Edward F., School of Mines, Columbia Univ., New 
York, N. Y. 

*Kerr, Charles H., 1020 LeRoy St., San Diego, Calif. 

*Kerr, W. R., Armstrong Cork Co., Beaver Falls, Pa. 

Kieffer, Emil, Porzellanfabriken Lorenz, Hutschenreuther 
Selb i. Bayern, Germany. 

Kimble, Herman K., Kimble Glass Co., Vineland, N. J. 

Kimes, Arthur W., National Glass Budget, 313 Sixth Ave., 
Pittsburgh, Pa. 

King, Burnham W., Jr., 606 W. California, Urbana, III. 

King, John U., Jr., 84 N. Union St., Concord, N. C. 

*King, R. M., Lord Hall, Ohio State Univ., Columbus, 
Ohio. 

Kingsley, Charles B., Mississippi Glass Co., Floreffe, Pa 

*Kinzie, C. J., Box 821, Falls Sta., Niagara Falls, N. Y. 

Kirchner, Alfred M., 864 Frick Annex Bldg., Pittsburgh, 
Pa. 

Kirkendale, George A., Dept. of Mines, Industrial Miner- 
als Div., Lydia St., Ottawa, Ontario, Canada. 

*Kirkpatrick, F. A., Pomona Tile Manufacturing Co., 
Pomona, Calif. 

*Klein, A. Albert, Norton Co., Worcester, Mass. 

Klein, Gordon, 509 N. Jefferson St., New Castle, Pa. 

Klekotka, Joseph, 3601 Reed St., Philadelphia, Pa. 

Kleinfeldt, H. F., Abbé Engineering Co., 50 Church St., 
New York, N. Y. 

*Kleymeyer, Henry C., 
Evansville, Ind. 

Kline, Z. C., 15122 Terrace Rd., East Cleveland, Ohio. 

*Klinefelter, T. A., National Bureau of Standards, Indus- 
trial Bldg., Washington, D. C. 

Klumpp, John, Jr., Box 1, R. R. 3, Elwood, Ind. 

Knapp, Ernest W., 639 Main St., E., Hamilton, Ontario, 
Canada. 

Knapp, William J. (Student), Graduate House, Massachu- 
setts Inst. of Technology, Cambridge, Mass. 

Knauft, Robert W., Charles Taylor Sons Co., Cincinnati, 
Ohio. 

Knecht, Albert O., 120 E. Palmer Ave., Collingswood, 

*Knight, Frank P., Jr., Christmas via Winkelman, Ariz. 

Knight, M. A., M. A. Knight Co., East Akron, Ohio. 

Knight, Mellen A. (Student), Pennsylvania State College, 
State College, Pa. 

Knoblaugh, Walter C., 225 E. Market St., Tiffin, Ohio. 

Knobler, Alfred E., 1595 Bathgate Ave., New York, N. Y. 

Knoesel, W. F., Mitchell Clay Manufacturing Co., 5627 
Manchester Ave., St. Louis, Mo. 

Knowles, Edwin M., China Co. (J. W. Hepplewhite), 
Newell, W. Va. 

*Knowles, W. V., 1150 Sylvania Rd., Cleveland Heights, 
Ohio 
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Knudsen, Rolf, Borgestad, Norway. 

Knuth, Hermann, Schneidhauer & Giessing Co., Bonn a. 
Rhein, Bahnhofstrasse 42, Germany. 

Kocher, Daniel W., 808 E. Water St., Lock Haven, Pa. 

Kochs, Herbert W., 53 W. Jackson Blvd., Chicago, III. 

Koehler, W. A., Mechanical Hall, Morgantown, W. Va. 

Koenig, Charles J., 151 W. Weber Rd., Columbus, Ohio. 

Koenig, E. W., Erwin, Tenn. 

Koenig, F. J. M., 276 W. Main St., Dundee, III. 

Koenig, John H., Hall China Co., East Liverpool, Ohio. 

Kohl, Hans, Frankfurt a. Main, Wiesenau 8, Germany. 

Kohler Co. (Carl J. Kohler), Kohler, Wis. 

Kohler, Anthony M., Babcock & Wilcox Co., 
St., New York, N. Y. 

Kohler, Carl J., Kohler Co., Kohler, Wis. 

Kohn, George F., Precision Grinding Wheel Co., 
Torresdale Ave., Philadelphia, Pa. 

Kohn, Joseph, Universal Dental Co., 48th & Brown Sts., 
Philadelphia, Pa. 

Kohne, Frank H., 817 Townsend St., New Brighton, Pa. 

Kolstad, John H., Armstrong Cork Co., Beaver Falls, Pa 

Kondo, Seiji (Honorary), 109 Den-en-Chofu, 3-chome 
Omoriku, Tokio, Japan. 

Koopman, Peter, Jr., 1381 Thoreau Rd., Lakewood, Ohio. 

Koos, E. K., Sterling China Co., East Liverpool, Ohio. 

Koppers Co. (Carl D. Ulmer), Library, Research Dept., 
Pittsburgh, Pa. 

Koppers, Heinrich, Silikatwerk, G.m.b.H., Wiesenstrasse 
61, Ditisseldorf-Heerdt, Germany. 

Kora, Yoshio, Kurosaki Yogyo K. K., Yahata, Fukuoka- 
ken, Japan. 

Koupal, Walter G., Pittsburgh Plate Glass Co., Clarks- 
burg, W. Va. 

Koyama, I., Technical College Keijo, Korea, Japan. 

Kraft, C. W., Kraftile Co., Niles, Calif. 

Kraftile Co. (C. W. Kraft), Niles, Calif. 

*Kraner, Hobart M., Research Dept., Bethlehem Steel 
Co., Bethlehem, Pa. 

Kraus, Charles E., Kraus Research Labs., Sparks, Md. 

Krause, George, 2321 N. Maple Ave., Zanesville, Ohio. 

Krause, Otto A., Adolf-Hitler Strasse 3F, Breslau 1, 
Germany. 

*Krehbiel, J. F., Pataskala, Ohio. 

Kreidl, Ekkehard, Ceramic Dept., 
College, State College, Pa. 

Kreidl, Ignaz, Dunkirk Glass Works, Dunkirk, N. Y. 

Kreidl, Norbert J., Dunkirk Glass Works, Dunkirk, N. Y. 

Kreidl, Werner, Thorium, Ltd., Great Westminsterhouse, 
Horseferryroad, London, S. W. 1, England. 

Kreitzer, John E., 2065 N. E. Alameda, Portland, Oreg. 

Kriegel, W. Wurth, Ceramic Dept., Univ. of North 
Carolina, Raleigh, N. C. 

Kruesi, Paul J., American Lava Corp., Chattanooga, Tenn. 

Kruson, Joseph H., Mexico Refractories Co., Mexico, Mo. 

Kuechler, Adolph, Sterling Grinding Wheel Co., Tiffin, 
Ohio. 

Kunes, William (Student), Alfred, N. Y. 

Kunzman, Edward E., 460 12th St., Niagara Falls, N. Y. 

Kurz, Walther, 81 Smith St., Perth Amboy, N. J. 

Kutchka, Karl G., 609 Whitney Ave., Wilkinsburg, Pa. 


85 Liberty 


8301 


Pennsylvania State 


Laclede-Christy Clay Products Co. (W. J. Westphalen), 
1711 Ambassador Bldg., St. Louis, Mo. 

Lacy, Roy, Pacific Clay Products, Box 145, Sta. A, Los 
Angeles, Calif. 

Ladoo, R. B., 42 Huntington Rd., Newton, Mass. 

Laird, Charles, 622 North 7th St., Neodesha, Kans. 

Laird, Clinton N., Lignan Univ. Offices, Univ. Main Bldg., 
Hongkong, China. 

Laird, Stanley M., 5400 Stanton Ave., Pittsburgh, Pa. 

Lambe, C. Milton, Jr. (Student), 413 Calvin Rd., Raleigh, 

Lambie, J. M., Findlay Clay Products Co.,Washington, Pa. 

Lambie, James M., Jr. (Student), 251 S. Barnard St., 
State College, Pa. 

Lampman, Charles M., Jr., 17 Reynolds St., Alfred, N. Y. 

Lancaster Iron Works, Inc. (James P. Martin), Lancaster, 
ra. 
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*Landrum, R. D., 1945 East 97th St., Cleveland, Ohio. 

Lane, Richard O., Macklin Co., Jackson, Mich. 

Lang, George F., Carr-Lowrey Glass Co., Baltimore, Md. 

Lange, Louis A., 249 South Blvd., Oak Park, III. 

Lannes, Eugene M. (Student), 485 E. Columbus St., 
Columbus, Ohio. 

Lapp Insulator Co., Inc. (K. E. Stettinius), Le Roy, N. Y. 

*Lapp, G. W., Lapp Insulator Co., Le Roy, N. Y. 

Larkin, Paul G., 89 North 9th St., San Jose, Calif. 

Lassman, Benjamin, Hydraulics, Inc., Oliver 
Pittsburgh, Pa. 

Latimer, Horace L., 939 Copeman Blvd., Flint, Mich. 

Laughlin, Homer, China Co. (Joseph Wells), Newell, W. Va. 

Laughton, Paul, Laughton’s Pty., Ltd., Footscray, Mel- 
bourne, Australia. 

Lava Crucible Co. of Pittsburgh (Furman South, Jr.), 
627 Wabash Bldg., Pittsburgh, Pa. 

Lawler, W. (Student), 714 W. Eleventh St., Rolla, Mo. 

Lawrence, Frederick B., Box 148, Newell, W. Va. 

Lawrence, Willis G., R.F.D. 2, Wayland, N. Y. 

Lea, Arthur C., Residence National Smelting Co., Ltd., 
Avonmouth, Bristol, England. 

Leavy, John C., 233 Roslyn Ave., Glenside, Pa. 

Lechner, Ernest A., 630 Henry Ave., Wellsville, Ohio. 

Lee Clay Products Co. (Martin S. Bowne), Clearfield, Ky. 

Lee, Harley C., 2596 Neil Ave., Columbus, Ohio. 

Lee, P. William, 518 W. Dupont Ave., York, Pa. 

Lees, Arch A., 411 Avon Dr., Mount Lebanon, Pittsburgh, 
a; 

Lefranc, Jacques, 292 Rue St. Martin, Paris, France. 

Le Heron, Harold, Establissments, Porcher, Revin, 
Ardennes, France. 

Leibson, J. S., Porcelain Dept., General Electric Co., 
Schenectady, N. Y. 

Leighton, M. M., 305 Ceramics Bldg., Univ. of Illinois, 
Urbana, IIl. 

Leitten, Carl F., 50 Hawkins Ave., Hamburg, N. Y. 

*Lenchner, Theodore, 1706 Wightman St., Pittsburgh, 
Pa. 

Lesar, Albert R. (Student), 1008 W. Oregon St., Urbana, 
Ill 


Bldg., 


Lester, W. Ronald, 4112 Ethland Ave., Baltimore, Md. 

Levin, Joel (Student), 134 N. Atherton St., State College, 
Pa. 

Lewis, Evan J., 216 Watauga Ave., Corning, N. Y. 

Lewis, Gordon E., 156 Tulpehocken Ave., West Reading, Pa. 

Lewis, J. H., Blue Ridge Glass Corp., Kingsport, Tenn. 

Lewis, Marvin O. (Student), Box 97, Rutgers Univ., 
New Brunswick, N. J. 

Libbey Glass Co. (H. R. Black), W. & L.E.R.R., Ash 
St., Toledo, Ohio. 

Libbey-Owens-Ford Glass Co. (H. H. 
Ohio. 

Lichtenstern, Franz, 22, Thurlby Croft, Mulberry Close, 
London, N. W. 4, England. 

Lieder, Phillip H., 108 Montgomery Ave., R. D. 3, Norris- 
town, Pa. 

Lillie, Howard R., 191 Delevan Ave., Corning, N. Y. 

Lilly, Adam, 4022 Deal St., East Chicago, Ind. 

Limes, Robert W., Mellon Inst., Pittsburgh, Pa. 

Limoges China Co. (Charles L. Sebring), Sebring, Ohio. 

Lin, C. C., Jen Li Co., 97 Morrison St., Peking, China. 

Lin, C. Y. (Student), Box 32, Thompsontown, Pa. 

Lindberg, August G. R., Jr., 618 E. Van Buren St., 
Ottawa, III. 

Lindemann, A. J., & Hoverson Co. (W. C 
Milwaukee, Wis. 

*Lindemann, W. C., A. J. Lindemann & Hoverson Co., 
Milwaukee, Wis. 

Linder, Cyril S., Pittsburgh Plate Glass Co., Elwood, Ind. 

Lindsay, Carey E., Mexico Refractories Co., Mexico, Mo. 

Lindsay, George W., Box 5510, Terminal Sta., Denver, 
Colo. 

Lingbeek, Willem G., Geldermalsen, Holland. 

*Linton, Robert, 413 Edison Bldg., Los Angeles, Calif. 

Lintz, E. H., 422 Florida Ave., Chester, W. Va. 

Linz, Arthur, Climax Molybdenum Co., 500 Fifth Ave., 
New York, N. Y. 
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Lindemann), 
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Little, H. B., Baltimore Enamel & Novelty Co., Box E-4, 
Baltimore, Md. 

Littlefield, Edgar, 151 Henderson Rd., Columbus, Ohio. 

*Littleton, J. T., Corning Glass Works, Corning, N. Y. 

Liu, Konleon, 21 Harrison Ave., Boston, Mass. 

Lobaugh, Frank E., Box 556, Alfred, N. Y. 

Locke Insulator Corp. (Ff. H. Reagan), Box A, Baltimore, 
Md. 

London Brick Co., Ltd. (C. W. D. Rowe), Africa House, 
Kingsway, London, W. C. 2, England. 

Long, Bernard, 1 Bis Place des Saussaies, Paris, France. 

Long, George R., Frigidaire Div., General Motors Corp., 
Dayton, Ohio. 

Long, J. Sherman, Sterling China Co., Wellsville, Ohio. 

Long, R. N., Charles Taylor Sons Co., Taylor, Ky. 

*Loomis, George A., Eng. Experiment Sta., Ohio State 
Univ., Columbus, Ohio. 

Loring, Albert D., 18 W. Union Ave., Bound Brook, N. J. 

Louthan Manufacturing Co. (William B. Louthan), East 
Liverpool, Ohio. 

Louthan, William B., Louthan Manufacturing Co., East 
Liverpool, Ohio. 

Love, L. G., National Lime and Stone Co., First National 
Bldg., Findlay, Ohio. 

*Lovejoy, Ellis (Charter Life), 480 West 6th Ave., Colum- 
bus, Ohio. 

Lucke, Charles E., Columbia Univ., Physics Bldg., New 
N Y. 

Ludowici, Johann W., Jockgrim, Palatinate, Germany. 

Lueders, Roland, Federal Seaboard Terra Cotta Corp., 
South Amboy, N. J. 

Lukas, J. C., Ransome Concrete Machinery Co., Dunellen, 

Lukens, Alan R. (Student), 11 Windsor St., Cambridge, 
Mass. 

Luks, Daniel W., Frenchtown, N. J. 

Lull, Stanley E. (Student), 352 Chittenden Ave., Colum 
bus, Ohio. 

Lundell, Gustav E. 
Washington, D. C. 

Lunn, C. A., Consolidated Edison Co. of New York, Inc., 
4 Irving Place, New York, N. Y. 

Luther, Harry E. (Student), 1707 North 45th, Seattle, 
Wash. 

Lutton, X. W., 122 Palmer Ave., Collingswood, N. J. 

Lyle, Aaron K., 21 Cumberland Rd., West Hartford, Conn. 

Lynch Corp. (EE. G. Bridges), Anderson, Ind. 

Lynch, A. J., & Co. (W. W. Cadwallader), 2424 Enter 
prise St., Los Angeles, Calif. 

Lynn, Bert M., 235 N. Wilton Place, Los Angeles, Calif. 

Lynn, H. K., Summitville Face Brick Co., Summitville, 
Ohio. 

Lyon, Kenneth C., 1133 East 152nd St., Cleveland, Ohio 

Macdonald, Ronald, Primrose Brick Works, Nigel, Trans- 
vaal, South Africa. 

MacDonald, R. W., 442 National Rd., Fulton, Wheeling, 
W. Va. 

MacHattie, Ian J. W., 81 Isabella St., Apt 
Ontario, Canada. 

MacKenzie, James T., 4300 Glenwood Ave., Birmingham, 
Ala. 

Maddock, A. M., Titusville, N. J. 


F., National Bureau of Standards, 


18, Toronto, 


Maddock, J. B., Paper Makers Importing Co., Inc., 
Easton, Pa. 

Magnuson, J. W., 1151 S. Ogden, Denver, Colo 

Mahaffy, Wendel A., Owens-Illinois Pacific Coast Co., 


15th & Folsom, San Francisco, Calif. 

Mahoney, Frank B., Humphryes Manufacturing Co., 
Mansfield, Ohio. 

*Malinovszky, A., 2759 Santa Ana St., Southgate, Calif. 

Malkin, W. R., B. F. Drakenfeld & Co., Inc., East Liver- 
pool, Ohio. 

Malm, Arthur T., 233 Beverly Rd., Worcester, Mass 

Malsch, Werner, 402 6th Ave., Belmar, N. J. 

*Manson, M. E., Washington-Eljer Co., 4800 S. Alameda 
Ave., Los Angeles, Calif. 

Mansur, Howard H., Gladding, McBean, & Co., Lincoln, 
Calif. 
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Marbaker, Edward E., Mellon Inst., Pittsburgh, Pa. 
Margerum, Herbert P., Trenton Trust Bldg., Trenton, 


Marley, Henry E., Ceramic Dept., Univ. of Cincinnati, 
Cincinnati, Ohio. 

Marmon, Howard C., Pineola, N. C. 

Marmon, H. C., Kaolin, Inc., Spruce Pine, N.C. 

Marsh, F. L., National Gypsum Co., 192 Delaware Ave., 
Buffalo, N. Y. 

Marshall, Albert E., 501 Fifth Ave., New York, N. Y. 

Martin, Allan E. (Student), 2939 Taylor St., N. E., Minne- 
apolis, Minn. 

Martin, James P., Lancaster Iron Works, Inc., Lancaster, 
Pa. 

Martz, Joseph A 

Marx, Leroy, Denver Terra Cotta Co., W 
Umatilla St., Denver, Colo. 

Maryland Glass Corp. (L. C. Roche), Morrell Park Sta., 
Baltimore, Md. 

Mason City Brick & Tile Co. (C. F. Garland), Mason City, 
Iowa. 

Mason, A. G., R. Thomas & Sons Co., Lisbon, Ohio. 

Mathiasen, O. E., Federal Seaboard Terra Cotta Co., 
Perth Amboy, N. J. 

Mathon, Charles, Societa Anonima Materiali Refrattari, 
Piazza XI Maggio, 2, Livorno, Italy. 

Matiste, Henry J., 518 E. Leasure St., New Castle, Pa. 

Matthews, Leslie G., 120 Broadway, New York, N. Y. 

Matthews, Samuel, Ceramic Dept., Univ. of Saskatchewan, 
Saskatoon, Saskatchewan, Canada. 

Mattson, Vernon L., Box 278, Burnsville, N. C. 

Mattyasovszky-Zsolnay, Laszlo, Zsolnay Works, Buda- 
pest, Hungary. 

Maupin, Addison, 302 E. Victory Dr., Savannah, Ga. 

Maurer, James A., 4422 N. Oakland Ave., Milwaukee, 
Wis. 

Mauro, Andrew, Olean Glass Co., Inc., Olean, N. Y 

Mauser, H. W., Jr., 20 Julianalaan, Delft, Holland. 

Mavor, Wilfrid, Ferro Enameling Co. of Canada, Ltd., 
629 Wellington St., Ottawa, Ontario, Canada. 

Maxson, Elwyn L., 112 W. Ninth St., Los Angeles, Calif. 

Maxson, Elwyn L., 112 W. Ninth St., Los Angeles, Calif. 

Mayer, Walter S., Mayer China Co., Beaver Falls, Pa. 

Mayfield, Chester C., Box 55, Blackfork, Ohio. 

Mays, George A., Niles, Calif. 

*McAfee, W. Keith, 235 Hazelcroft Ave., New Castle, Pa. 

McAlpine, Kenneth B., 628 Olympia St., Pittsburgh, Pa. 

McBerty, R. K., Silverville Rd., R. D. 1, Tarentum, Pa. 

McBurney, John W., National Bureau of Standards, 
Washington, D. C. 

McCann, D. M., Akron Porcelain Co., Akron, Ohio. 

McCann, F. A., 1354 Wellington Ave., Pasadena, Calif. 

McCann, Robert J. (Student), 429 South 4th St., De Kalb, 
Ill. 

McCann, Sidney W., Pfaudler Werke, A. G., Schwetzingen, 
Baden, Germany. 

McCart, Kenneth C., 218 N. Crawford Ave., 
Pa. 

*McCauley, George V., Corning Glass Works, Corning, 

McCleish, Leland J., 418 N. Main St., Benton, Il 

McClure, Leland B. (Student), West Decatur, Pa. 

McCollom, Perry C., Metal & Thermit Corp., Carteret, 


, 035 Riverside Ave., Wellsville, Ohio. 
First Ave. & 


New Castle, 


McComas, Clarence B., Carr-Lowrey Glass Co., Baltimore, 
Md. 

McCoy, Nelson, Roseville, Ohio. 

McCoy, William, 634 Adair Ave., Zanesville, Ohio. 

McCreery, George L., 393 Highland Ave., Wadsworth, 
Ohio. 

McCutchen, Earl S. 
Washington, Iowa. 
McDanel, Walter W., 

Pa. 
McDonald, E. F., Ingram-Richardson 
Co., Beaver Falls, Pa. 
*McDougal, Taine G., A C Spark Plug Co., Flint, Mich. 
*McDowell, J. S., 4716 Bayard St., Pittsburgh, Pa. 
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*McDowell, Samuel J., General Ceramics Co., Keasbey, 
NN. J. 

McElroy, R. H., International Clay Machinery Co., 
Dayton, Ohio. 

McGean, Ralph L., 1106 Medical Arts Bldg., Cleveland, 
Ohio. 

McGolpin, William C., 96 Bloor St., W., 
Ontario, Canada. 

McGregor, Rob Roy, Mellon Inst., Pittsburgh, Pa. 

McHose, L. H., Inc. (M. M. McHose), Box 345, Perth 
Amboy, N. J. 

McHose, M. M., L. 
Amboy, N. J. 

McIntyre, G. H., Ferro Enamel Corp., 4150 East 56th St., 
Cleveland, Ohio. 

McKaig, W. Wallace, Cumberland Steel Co., Cumberland, 
Md. 

McKee, Arthur G., & Co. (J. P. Irwin), 2422 Euclid Ave., 
Cleveland, Ohio. 

McKee, F. W., Salem China Co., Salem, Ohio. 

McKeown, Thomas H., Box E, Metuchen, N. J. 

*McKinley, J. M., 15018 Terrace Rd., East Cleveland, 
Ohio. 

McKnight, David W., Chipman, New Brunswick, Canada. 
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Talbott, Paul T., Cerro de Pasco Copper Corp., La Oroya 
Peru. 

Talwalkar, T. W., 8 Bagmati Rd., Jamshedpur, India. 

Tapper, Edward A., Davidson Brick Co., 4701 Floral Dr., 
Los Angeles, Calif. 

Tate, Frank E., Limoges China Co., Sebring, Ohio. 

Tauber, Charles B. (Student), 69 18th Ave., Columbus, 
Ohio. 

Tauber, John A., 1085 DeKalb St., Norristown, Pa. 

Taylor, Smith & Taylor Co. (E. H. Lintz), Chester, W. Va 

Taylor, John B., 2216 Valley Vista Rd., Louisville, Ky. 

Taylor, Nelson W., Pennsylvania State College, State 
College, Pa. 

Taylor, R. F., Pilkington Brothers, Ltd., 
shire, England. 

Taylor, Robert M., Jr. (Student), Box 606, Christiansburg, 
Va. 

Taylor, T. J. 
loo, Iowa. 

*Taylor, W. C., Corning Glass Works, Corning, N. Y. 

Teague, Desmond F., 182 Gouin Blvd., St. Johns, Quebec, 
Canada. 

*Teetor, Paul, Poultney, Vt. 

*Tefft, C. Forrest, Claycraft Co., Box 866, Columbus, Ohio. 

Terman, Mark J., 2730 Koppers Bldg., Pittsburgh, Pa. 

Terry, Griffin E., Edison General Electric Appliance Co., 
Inc., 5600 W. Taylor St., Chicago, III. 

Tetrick, James D., 4308 Fordham Rd., Carroll Sta., Balti- 
more, Md 

Tetzner, Alexander R., Vienna XIII, T66, Hadikgane, 
Germany. 

Texas Mining & Smelting Co. (W. J. Graveling), Box 559, 
Laredo, Texas. 

Theobald, Erwin F., 1516 18th St., N. W., Canton, Ohio. 

*Thiemecke, Harry W., Homer Laughlin China Co., 
Newell, W. Va. 

Thiess, L. E., Porcelain Dept., General Electric Co., 
Schenectady, N. Y. 

Thioly, Ernest, Los Patos 2675, Buenos Aires, Argentina. 

Thomas, Charles W. (Honorary), Clifton House, Old 
Swinford, Stourbridge, England. 

Thomas, J. H., 226 West 2nd St., Perrysburg, Ohio. 

Thompson, A. Paul, Mellon Inst., Pittsburgh, Pa. 


7-chome Ginza, 


Eng. Works, Sukegawa, Ibaraki, 


St. Helens, Lanca- 


(Student), 1140 Independence Ave., Water- 
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*Thompson, Clyde L., 105 E. Marlin Dr., Mount Lebanon, 
Pittsburgh, Pa. 

Thompson, Fred S., Corhart Refractories Co., 16th & Lee 
Sts., Louisville, Ky. 

Thompson, M. W., 
Ohio. 

Thompson, Noel M., 721 Shady Lane, Sta. 16, Pittsburgh, 
Pa. 

Thompson, Thomas C., 


Hall China Co., East Liverpool, 


1419 Central Ave., Wilmette, 


Thomson, Homer G., 3449 North 39th St., Milwaukee, 
Wis. 

Thorley, Joseph P., Parkway, East Liverpool, Ohio. 

Thornton, Paul E., 32 N. Williams St., Crystal Lake, III. 

Thropp, H. D., Eureka Flint & Spar Co., Box 266, Tren- 
ton, N. J. 

Thurnauer, Hans, 1811 Hixson Pike, Chattanooga, Tenn. 

Thwing, C. B., Thwing-Albert Instrument Co., 3339-41 
Lancaster Ave., Philadelphia, Pa. 

Thynne, Herbert S., Victoria Tile Works, Hereford, Eng- 
land. 

Tiebout, C. H., 99 Commercial St., Brooklyn, N. Y. 

Tillotson, Clifford, 3363 Fruitland Rd., Los Angeles, Calif. 

*Tillotson, E. Ward, Mellon Inst., Pittsburgh, Pa. 

Tillyer, Edgar D., American Optical Co., Southbridge, 
Mass. 

Titanium Alloy Manufacturing Co. (C. J. Kinzie), Drawer 
D, Niagara Falls, N. Y. 

Titus, H. B., North American Refractories Co., 50 Church 
St., New York, N. Y. 

Tobitt, F. A., American Rolling Mill Co., Middletown, 
Ohio. 

Tomkins, David E., 1509 Albert St., New Castle, Pa. 

*Tone, Frank J., Carborundum Co., Niagara Falls, 
N. Y 

Tool, Arthur Q., National Bureau of Standards, Washing- 
ton, D. C. 

Tooley, Fay V., 269 Union St., Newark, Ohio. 

Torno, Ralph F., 369 Front St., Berea, Ohio. 

Tostlebe, H. M., General Refractories Co., Box E, Clay- 
ton, Mo. 

Townsend, Leslie W., American Encaustic 
Maurer, N. J. 

Toyo Toki Kwaisha (S. Momoki), Kokura City, Japan 

Trabert, Loren A., 715 Judson Ave., Evanston, II 

Trainor, Lee S., 927 15th St., N. W., Washington, D. C. 

Tredennick, William T., 5428 Woodbine Ave., Philadel- 
phia, Pa. 

*Treischel, C. C., R. T. Vanderbilt Co., 230 Park Ave., 
New York, N. Y. 

Trenton Potteries Co. (James Hamilton), Box 141, Tren- 
ton, N. J. 

Trevathan, P. Edward, Templeton, Pa. 

Trevor, John F., Moira Rd., Woodville, Near Burton-on- 
Trent, England. 

Trimble, Lee S., Macon Chamber of Commerce, Box 288, 
Macon, Ga. 

*Trostel, L. J., General Refractories Co., Box 1673, Balti- 
more, Md. 

Trowbridge, P. S., Hydraulic Press Brick Co., 1337 
Kingshighway, St. Louis, Mo. 

Troy, Walter J., 30 Sheldon Terrace, Rochester, N. Y. 

Tulk, A. E., Sterling Grinding Wheel Co., Tiffin, Ohio 

Turbett, Forrest L., Eagle Picher Lead Co., Research Lab., 
Joplin, Mo. 

*Turk, Karl, Porcelain Enamel & Manufacturing Co., 
Baltimore, Md. 

*Turk, Richard H., Porcelain Enamel & Manufacturing 
Co., Baltimore, Md. 

Turnbull, Edward D., 500 Penn Ave., Scranton, Pa. 

Turnbull, Gale, Vernon Potteries, Ltd., Vernon, Calif 

Turnbull, John E. (Student), 1101 Kemp Ave., Ironton, 
Ohio. 

Turner, A. A., 153 Lake Ave., Metuchen, N. J. 

Turner, Cecil H., 1380 Myrtle Ave., Apt. 16, Cincinnati, 
Ohio 
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Turner, Donald, Messrs. Lodge Plugs, Ltd., Rugby, Eng- 
land 

Turner, J. A., Certain-Teed Products Corp., Military Rd., 
Buffalo, N. Y. 

Turner, Pickett, Jr. (Student), 706 Fifth Ave., Greensboro, 
N. C. 

Turner, W. E. S. (Honorary), ‘‘Elmfield,’’ Northumber- 
land Rd., Sheffield, 10, England. 

*Twells, Robert, Electric Auto-Lite Co., Auto-Lite Spark 
Plug Div., Fostoria, Ohio. 

Twining, F. E., Twining Labs., Fresno, Calif. 

Twyfords, Ltd., Cliffe Vale Potteries, Stoke-on-Trent, 
England. 

Tyler, W. S., Co. (C. E. Jenks,) 3615 Superior Ave., N. E., 
Cleveland, Ohio. 

Tyler, George H., Box 250, Elyria, Ohio. 

Glass Co., 


Uda, Satoru, Nippon Sheet “hitose-cho, 
Yokkaichi City, Japan. 

Uhrmann, Carl J., Box 13, Bellaire, Ohio. 

Ulmer, Carl D., Koppers Co., 713 Koppers Bldg., Pitts- 
burgh, Pa. 

Umeda, Otogoro, 108 Minami 6-chome, Aoyama Aka- 
skaku, Tokyo, Japan. 

Underwood, C. A., 61 Salisbury St., Winchester, Mass. 

Underwood, R. R., Metro Glass Bottle Co., 135 West Side 
Ave., Jersey City, N. J. 

Union Electrical Porcelain Works, Inc. (F. W. Van Orden), 
Box 762, Trenton, N. J. 

Union Francaise des Produits Refractaires, 15, Rue de 
Milan, Paris 9e, France. 

United Clay Mines Corp. (K. E. Ward), Oakland & Pros- 
pect Sts., Trenton, N. J. 

United Glass Bottle Manufacturers, Ltd. (T. C. Moors- 
head), 8 Leicester St., London, W. C. 2, England. 

United States Gypsum Co. (J. A. F. Wendt), 300 W. 
Adams St., Chicago, III. 

Universal Clay Products Co. (C. A. Bloor), Sandusky, 
Ohio. 

Universal Dental Co. (Joseph Kohn), 48th & Brown Sts., 
Philadelphia, Pa. 

Universal Sanitary Manufacturing Co. (W. Keith McAfee), 
New Castle, Pa. 

Upton, Lee O. (Student), 469 W. State St., Sharon, Pa 


Vachuska, E. J., 4219 Daisy Ave., Cleveland, Ohio. 

*Vail, James G., 121 South 3rd St., Philadelphia, Pa. 

‘alentine, Frank R., Toms River, N. J. 

‘ance, Edward D., Bay State Abrasive Products of Can- 
ada, Ltd., Brantford, Ontario, Canada. 

Van Cleave, A. A., 650 S. Highland Ave., Los Angeles, 
Calif. 

‘an Gelderen, F. M., Enschede, Holland. 

an Nieuwenburg, C. J., Rotterdamsceweg, Delft, Hol- 


aa 


land. 
anderpool, James W., 17 Elmwood Ave., Dedham, Mass. 


an Orden, F. W., Union Electrical Porcelain Works, Inc., 
Box 762, Trenton, N. J. 

*Van Schoick, Emily C., 60 E. Norwich Ave., Columbus, 
Ohio. 

*Van Schoick, E. H., Box 496, Ottawa, IIl. 

Vasquez, J. Paul (Student), 20 Queens Rd., Hartshill, 
Stoke-on-Trent, England. 

Vaughan, T. Carter, 772 Farmington Ave., West Hartford, 
Conn. 

*Vaughan, W. H., Georgia School of Technology, Atlanta, 
Ga. 

Veazie, Munro F. (Student), Dept. of Ceramics, Pennsyl- 
vania State College, State College, Pa. 

Vereeniging Brick & Tile Co., Ltd. (L. Wishart), Box 49 
Vereeniging, Transvaal, South Africa. 

Verreries Souchon Neuvesel, Siége Social, 4 Lyon 8, 10, 
Rue de la Bourse, France. 

Vesuvius Crucible Co. (Francis L. Arensberg), Box 29, 
Swissvale, Pa. 

Vickers, Arthur E. J., Hazeldene, Junction Rd., Norton-on- 
Tees, Durham, England. 
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Victor Insulators, Inc. (P. W. Price), Victor, N. Y. 

Vielhaber, Louis, Lippestr. 11, Duisburg, Germany. 

Vieweg, Hermann, 323 Lawrence Ave., Highland Park, 

Vinther, E. Heikel, Porcelainfabriken 
Langgade 95, Copenhagen, Denmark. 

Vitrefrax Corp. (R. W. Ellison), 5050 Pacific Blvi., Los 
Angeles, Calif 

Vitreous Steel Products Co. (Edgar H. 
Cleveland, Ohio 

Vitro Manufacturing Co. (E. 
burgh, Pa. 

Vodicka, Albert L., Aetna Porcelain Enameling Co., 4701 
Augusta St., Chicago, III. 

Vollmer, August, Jr., St. Louis 
Northrup Ave., St. Louis, Mo. 

Vollrath, A. J., 2123 North 6th St., Sheboygan, Wis. 

Voorhies, James A., 1001 Morrell Ave., Connellsville, Pa 

Voss, Walter C., Room 5-229, Massachusetts Inst. of 
Technology, Cambridge, Mass. 


Norden, Valby 


Weil), Sta. D., 


M. Fleck), Corliss Sta., Pitts 


Co., 5240-46 


Pottery 


Wacker, Paul F., 4833 King Ave., Columbus, Ohio 

Waggoner, Jack H., 214 Rugg Ave., Newark, Ohio. 

Wagner, Bruce F., 337 N. Longcommon Rd., Riverside, 

Waite, Virgil H., 433 Beech St., Berea, Ohio 

Wakymoto, Seichi, 200 Fifth Ave., New York, N. Y 

Walden, Albert S., National Carbon Co., Cleveland, Ohio. 

Waldschmidt, Milton H., 309 Mainview Apts., Main & 
25th Sts., Anderson, Ind. 

Walker, A. M., Australian Tesselated Tile Co., 
Victoria, Australia 

“Walker, Francis W., Jr., 
Md. 

Walker, Herbert M., Bailey-Walker China Co., 
Ohio. 

Walker, Leander H., Town Line Rd., Coldwater, N. Y. 

Walker, Prescott H., Carborundum Co., Niagara Falls, 
N.Y. 

Wallace China Co., Ltd. (Wallace B 
Huntington Park, Calif 

Wallace, William W., Camden Pottery Co., Camden, N. J 

Walsh, Donald E., Consolidated Feldspar Corp., East 
Liverpool, Ohio 

Walsh, N. S. C., 4428 N. First St., St. Louis, Mo 

Walter, Mary F., 1610 S. Carson, Tulsa, Okla 

Walters, Durwood B., 1407-47 South 55th Court, Cicero, 
Ill. 

Waltham Grinding Wheel Co. (M. F. Cunningham), Wal 
tham, Mass. 

*Walton, S. F., Exolon Co., Blasdell, N. Y. 

Walworth, Chester A., Libbey-Owens-Ford 
Charleston, W. Va. 

Wampler, Roy W., Libbey-Owens-Ford Glass Co., 
dale & E. Broadway, Toledo, Ohio 

Wang, Harold E. M., Yao Hua Mechanical Glass Co., 
Chinwangtao, Hopei Province, North China 

Ward, Charles J., A. P. Green Fire Brick Co., 
side, Ontario, Canada 

Ward, Gilbert O., Cleveland Public Library, ° 
Ave., N. E., Cleveland, Ohio. 

Ward, K. E., United Clay Mines Corp., 
pect Sts., Trenton, N. J 

Ward, William Patrick, 168 Water St., Perth Amboy, N. J 

Warde, John M., Vereeniging Brick & Tile Co., Vereenig 
ing, Transvaal, South Africa 

Wardley, Thomas, Westpoint Rockware Ave., 
Middlesex, England 

Warren, Bertram E., 
Cambridge, Mass 

Washington Porcelain Co. (E. FE. Miller), Willow St., Wash 
ington, N. J. 

Wassman, L. G., Standard Sanitary Manufacturing Co., 
Pacific Enamel Works, Box 9, Richmond, Calif 

Watkins, Ray T., U. S. Tariff Commission, Ceramic Div., 
Washington, D. C 


Mitcham, 
105 W. Second St., Frederick, 


Bedford, 


Wood), Box 47, 


Glass Co., 


Oak 
Ltd., Lea 
325 Superior 


Oakland & Pros 


Greenford, 


Massachusetts Inst. of Technology, 


(1939) 


Sor 
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Watkins, W. J., Kentucky Clay Mining Co., Mayfield, Ky. 

Watson, William, Elgin Fireclays, Ltd., Box 257, Springs, 
Transvaal, South Africa. 

Watters, C. R., 550 Virginia Ave., Bucyrus, Ohio 

*Watts, Arthur S., Lord Hall, Ohio State Univ., Columbus, 
Ohio. 

Watts, H. L., Dept. of Mines, Industrial Minerals Div., 
Ottawa, Ontario, Canada. 

Wayne Labs. (John J. Shank), 17 E 
boro, Pa: 

Weathers, W. M., International Smelting & Refining Co., 
Akron, Ohio. 

Weaver, Mrs. Arthur F., 
Ohio 

“Weaver, R. A., Ferro Enamel Corp., 
Cleveland, Ohio. 

Webber, John J. (Student), 710 W. Nevada, Urbana, IIl. 

Webber, Mrs. Richard H., 429 Lake Shore Rd., Grosse 
Pointe, Mich. 

Weber, August, Jr., Weber Electric Co., 

Weber, Harry W., 1469 Third Ave., New Brighton, Pa. 

Webster, Charles E., Lava Crucible Co., Zelienople, Pa. 

Webster, Paul A., Box 77, Bloomfield, Conn. 

Wedemeyer, N. G., Réhm & Haas Co., 222 W. Washington 
Sq., Philadelphia, Pa. 

Wehtje, Ernst, Postbox 129, Malm6, Sweden. 

Wehtje, Karl F., A/B Rorstrands Porslinsfabriker, Lid- 
kO6pings Porslinsfabrik, Lidk6ping, Sweden. 

Weidman, V. Wesley (Student), Univ. of Alabama, Uni- 
versity, Ala. 


Main St., Waynes- 


11307 Hessler Rd., Cleveland, 


$150 East 56th St., 


Schenectady, 


Weigel, William M., Missouri Pacific Bldg., St. Louis, 
Mo 
Weil, Edgar H., Vitreous Steel Products Co., Sta. D., 


Cleveland, Ohio. 
Weinfurtner, E. M., North American Refractories Co., 
National City Bank Bldg., Cleveland, Ohio 
Weinheimer, Edward F., Ironton Fire Brick Co., Ironton, 
Ohio 


Weis, J. H., Oxford Mining & Milling Co., West Paris, 
Maine. 

Welch, Richard L., 54 4th St., Medicine Hat, Alberta, 
Canada. 


Weldon, Walter A., 621 Edgewood: St., Baltimore, Md 

Welliver, William E. (Student), 105 E. Water St., Lock 
Haven, Pa. 

Wells, A. A., Homer Laughlin China Co., 

Wells, Joseph, Homer Laughlin China Co., 
Va. 

Wenczel, Stephen, New Jersey Porcelain Co., Box 908, 
Trenton, N. J. 

Wendt, J. A. F., United States Gypsum Co., 300 W. Adams 
St., Chicago, Il 

Wenger, A. H. C., Messrs. Wengers, Ltd., Etruria, Stoke- 
on-Trent, England. 

Wenning, W. F., Ceramic Color & Chemical Manufactur 
ing Co., Box 297, New Brighton, Pa. 

Wessels, Edwin W. (Student), Theta Kappa Nu, Alfred, 
N. Y 

West, Frank, Haslemere Greenlane, Buxton, Derbyshire, 
England. 

Western Brick Co. (F. M. Butterworth), Danville, Ill. 

Western Electric Co. (L. I. Shaw), Hawthorne 
Chicago, 

Westinghouse Electric & Manufacturing Co. (FE. H. Fritz), 
Derry, Pa. 

“Westman, A. E. R., Ontario Research 
Queen’s Park, Toronto, 5, Canada. 

Westmont, O. B., Johns-Manville Products Corp., Lom- 
poc, Calif. 

Weston, Ralph H., Arketex Ceramic Corp., Brazil, Ind 

Westphalen, W. J., Laclede-Christy Clay Products Co., 
1711 Ambassador Bldg., St. Louis, Mo. 

West Virginia Brick Co. (Claude F. Wiseman), Charleston, 
W. Va. 

Weyl, Woldemar, Dept. of Ceramics, Pennsylvania State 
College, State College, Pa. 


Newell, W. Va 
Newell, W 


Sta., 
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Wheaton, Frank H., Millville, N. J. 

Wheaton, Frank H., Jr., 1118 N. High St., Millville, N. J. 

*Wheeler, Herbert A. (Charter Life), 900 Security Bldg., 
St. Louis, Mo. 

Wheeler, Thorne L., Arthur D. Little, Inc., 30 Charles 
River Rd., Cambridge, Mass. 

Wheeling Steel Corp. (Warren F. Copp), Yorkville, Ohio. 

Whipple, A. D., Box 643, Alexandria, Ind. 

Whitaker, F. A., General Ceramics Co., Keasbey, N. J. 

Whitaker, H., Rustless Iron Co., Ltd., Trico Works, 
Keighley, England. 

Whitaker, L. R., Richland Shale Products Co., Richtex, 

Whitall-Tatum Co. (G. S. Bacon), Millville, N. J. 

*White, Harold E., 308 Beaver Rd., Zelienople, Pa. 

White, R. H., Abrasive Co. of Canada, Ltd., Arvida, 
Quebec, Canada. 

Whiteley, Joseph O., Dentists’ Supply Co., York, Pa. 

Whitesell, Buhel E., Saltsburg, Pa. 

Whitesell, Robert J., 5023 Akron St., Philadelphia, Pa. 

*Whitford, W. G., School of Education, Box 20, Univ. of 
Chicago, Chicago, IIl. 

Whitmer, J. D., Sparta Ceramic Co., East Sparta, Ohio. 

*Whittemore, J. W., Virginia Polytechnic Inst., Blacks- 
burg, Va. 

Whittemore, O. J., Box 603, Fort Dodge, Iowa. 

Whitwood, Robert A. (Student), Friendship, N. Y. 

Wickerham, F. A., 719 Carnegie Bldg., Pittsburgh, Pa. 

Widemann, R. V., F, Rue Eugene Labiche, Paris l6e, 
France. 

Wigley, John T., 207 Maplehurst Ave., Syracuse, N. Y. 

Wilcox, Herman G., 128 West 9th Ave., Homestead, Pa. 

Wildblood, Norman R., Blythe Colour Works, Ltd.., 
Cresswell, Stoke-on-Trent, England. 

*Wilkes, Gordon B., Massachusetts Inst. of Technology, 
Cambridge, Mass. 

Willach, Heinrich, Krauschwitz, Oberlausitz, Germany. 

Willetts, Paul G., Hartford-Empire Co., Box 1620, Hart- 
ford, Conn. 

Willetts, Paul G., Jr., 2668 Albany Ave., West Hartford, 
Conn. 

Williams, Arthur E., 1896 Delhi St., Dubuque, Iowa. 

Williams, Clyde E., 505 King Ave., Columbus, Ohio. 

Williams, Francis J., National Lead Co., Research Labs., 
105 York St., Brooklyn, N. Y. 

Williams, John A., Box 250, Trenton, N. J. 

Williams, Joseph S., P. R. Mallory & Co., Inc., 3029 E. 
Washington St., Indianapolis, Ind. 

Williams, Laurence L., 515 N. Wolfe St., Baltimore, Md. 

Williams, Robert A., Franklin Tile Co., Lansdale, Pa. 

Williams, Robert B., Box 2438, Georgia School of Tech- 
nology, Atlanta, Ga. 

Willis, James B. (Student), 1700 Oak St., Columbus, Ohio. 

Wills, George A., 806 Maple Ave., Takoma Park, Wash- 
ington, D. C. 

Wilson, Ashley F., 591 Ferry St., Newark, N. J. 

Wilson, Earl O., Yenching Univ., Peiping, China. 

Wilson, George, Glenmoor, East Liverpool, Ohio. 

*Wilson, Hewitt, Electrotechnical Lab., U. S. Bureau of 
Mines, Norris, Tenn. 

Winburn, H. L., 715 Rector Bldg., Little Rock, Ark. 

Winemiller, William F. (Student), 148 E. Dunedin Rd., 
Columbus, Ohio. 

Winkelmann, F., Irish Glass Bottle Co., Ltd., Charlotte 
Quay, Dublin, Ireland. 

Winship, William W., 12 East 46th St., New York, N. Y. 

Wiseman, Claude F., West Virginia Brick Co., Charleston, 
W. Va. 

Wishart, L., Vereeniging Brick & Tile Co., Ltd., Box 49, 
Vereeniging, Transvaal, South Africa. 

Wishoski, I. Stanley, 1101 Union Trust Bldg., Pittsburgh, 
Pa. 

Wiss, J. E., 2629 Bexley Park Rd., Bexley, Ohio. 

Wiswall, C. L., E. I. du Pont de Nemours & Co., Inc., 
R. & H. Chemicals Dept., Wilmington, Del. 
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Witherow, Charles N., Berwindale, Clearfield County, 
Pa. 

Witschey, R. A., A. P. Green Fire Brick Co., Mexico, 
Mo. 

Wolfensberger, Robert E. (Student), 605 W. Illinois St., 
Urbana, IIl. 

*Wolfram, H. G., Porcelain Enamel & Manufacturing Co., 
Baltimore, Md. 

Wong, Y. Y., 11 Tytam Village, Stanley, Hong Kong, 
China. 

Wood, Wallace B., Wallace China Co., Ltd., Box 47, 
Huntington Park, Calif. 

Woods, William J., Pennsylvania Pulverizing Co., Box 587, 
Lewistown, Pa. 

Woodruff, Ernest W., 219 E. North Water St., Chicago, 
Ill. 

Woodruff, Robert W. (Student), Alfred, N. Y. 

Woods, William J., Box 627, Lewistown, Pa. 

*Worcester, W. G., Dept. of Ceramics, Univ. of Sas- 
katchewan, Saskatoon, Saskatchewan, Canada. 

Work, Harold K., Jones & Laughlin Research Lab., 40 
Longworth St., Pittsburgh, Pa. 

Work, Lincoln T., Havemeyer Hall, Columbia Univ., 
New York, N. Y. 

Wortley, G. W., R. & A. Main, Ltd., Falkirk, Scotland. 

Wright, Ann T. (Student), 121 Clifton Ave., Minneapolis, 
Minn. 

Wright, Daniel K., Incandescent Lamp Dept. of General 
Electric Co., Nela Park, Cleveland, Ohio. 

Wright, Edward P., 313 West 6th St., East Liverpool, 
Ohio. 

Wright, George A. (Student), Box 2445, Georgia School of 
Technology, Atlanta, Ga. 

Wright, George C., 3467 Clearfield Ave., Pittsburgh, Pa 

Wright, J. W., 1129 Warren St., Alton, IIl. 

Wysor, D. C., General Chemical Co., 40 Rector St., 
New York, N. Y. 


Yanovsky, Alexander, 13 Izola Ave., Fords, N. J. 

Yarte, Andrew A., Troqueles Yesmaltes, Apartado 371, 
Monterrey, N. L., Mexico. 

Young, David H., Georgia Kaolin Co., Dry Branch, Ga. 

Young, Willard G., 206 N. Jefferson St., Robinson, Iil. 

Youngstown Arc Engraving Co. (W. J. Gutknecht), Vin- 
dicator Bldg., Youngstown, Ohio. 


Zapfe, Richard C., Pomona Tile Co., Pomona, Calif. 

Zapp, Friedrich, Fischern, Near Karlsbad, Germany. 

Zehm, Robert C., Joseph Dixon Crucible Co., Jersey City, 
NJ. 

Zeiller, Irwin F., B. F. Drakenfeld & Co., Inc., 45-47 
Park Place, New York, N. Y. 

Zeiller, Oscar F., B. F. Drakenfeld & Co., Inc., 45-47 
Park Place, New York, N. Y. 

Zerfoss, Samuel (Student), 215 Mineral Industries Bldg., 
State College, Pa. 

Zimmer, Daniel B., 1381 Sedgwick Ave., New York, N. Y. 

Zimmer, David C., Patterson Refractories Co., East 
Liverpool, Ohio. 

Zimmer, Harry, Porzellanfabrik, Waldershof, Oberpfalz, 
Germany. 

Zimmerman, K., Rijkskleischool, Lange Tiendeweg 79, 
Gouda, Holland. 

Zink, George H. (Student), 204 Ceramics Bldg., Univ. of 
Illinois, Urbana, III. 

Zinszer, William, Ames Art Pottery Co., Ames, Iowa. 

Zoller, Miles M., 315 Temple Bar Bldg., Cincinnati, 
Ohio. 

Zopfi, Albert S., 1143 River Rd., Maumee, Ohio. 

Zvanut, Frank J., Ferro Enamel Corp., 4150 East 56th 
St., Cleveland, Ohio. 

Zwermann, Carl H., Univ. of Washington, Seattle, Wash. 

Zwetsch, Artur, Miihlweg, Florsheim a. Main, Germany. 
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NEW MEMBERS IN SEPTEMBER * 


Corporation 
INTERNATIONAL CLAY MACHINERY Co., R. H. 
(voter), 1145 Bolander Ave., Dayton, Ohio. 
Personal 
AustTIN, Lewis M., 16 Oak St., Salem, N. J.; glass engi 
neer, Gayner Glass Works. 
BREENE, GEORGE A., Industrial Colloids Co., Emlenton, 
Pa. 
CLEVELAND, HuGH M., Standard Tile Co., 
Ohio; ceramic engineer. 

CoLuins, GARLIE F., 301 N. Third, Henryetta, Okla.; 
plant chemist, Pittsburgh Plate Glass Co. 
CoLTon, HAROLD S., Box 601, Flagstaff, Ariz.; 

Museum of Northern Arizona. 
Court, ANDREW T., 2-158 General Motors Bldg., Detroit, 
Mich.; Automobile Manufacturers Assn. 
EKHOLM, L. G., 1918 Evans Ave., McKeesport, 
quality observer, Carnegie-Illinois Steel Corp. 
HALLER, P., 9, Lemington Ave., Halifax, Yorkshire, Eng- 
land; John G. Stein & Co., Ltd. 
HARTMAN, ELEANORE P., 1525 Alameda Ave., Lakewood, 
Ohio; head of Brett Hall, Cleveland Public Library. 
Hunt, HERBERT J., Kimble Glass Co., Vineland, N. J 
MUELLER, JAMES I., 11 West 37th St., Anderson, Ind. ; 
ceramic engineer, National Tile Co. 
NELSON, WILLIAM S., 201 N. Franklin St., Brazil, Ind.; 
assistant ceramist, Arketex Ceramic Corp. 
Norwoop, JOHN N., Alfred Univ., Alfred, N. Y 
dent. 
NussBauM, Ernst, 2045 Oak St., San Francisco, Calif.; 
teacher, Humboldt Evening High School. 
OWENS, JAMES S., 817 Third St., Lancaster, Pa.; research 
physicist, Armstrong Cork Co. 
SESSLER, HaTTIE K., 24 Sanford St., Painesville, Ohio 
teacher, Mayfield Road School. 
SmiTH, DupbLey C., Kimble Glass Co., Vineland, N. J 
STRAIGHT, LEE H., 1306 Main St., Adel, Iowa; field 
engineer, Straight Engineering Co. 
Student 
University of Illinois: ALBERT R. LESAR. 
Iowa State College: H. Forp MUECKE. 
New York State College of Ceramics: EDWARD J. BLAND, 
MaArGARET E, DIEHL, Morris C. MUSGRAVE. 
University of North Carolina: JAMES N. SMITH, JR 
Ohio State University: ANN T. WRIGHT. 
Pennsylvania State College: Joel Levin. 


McElroy 


Zanesville, 
director, 


presi 


* Membership Workers’ Record in November Bulletin 
will include names for this list. 


CENTRAL OHIO SECTION 

Farewell Meeting for Walter C. Rueckel 

Members of the Central Ohio Section met at the Execu- 
tive Offices of The American Ceramic Society Friday 
evening, September 29. The meeting was planned as a 
Central Ohio Section ‘‘send off’? to the Chairman of the 
Section, Walter C. Rueckel. Dr. Rueckel is returning to 
Pittsburgh to rejoin the staff of the Koppers Company 
and will transfer his activities to the Pittsburgh Section. 

The members spent the evening studying additions to 
the ceramic exhibits and to the library in The Society’s 
Executive Offices. In addition to Dr. Rueckel, the other 
honor guests of the evening were the newly appointed 
members to the research staffs at Ohio State University, 
Battelle Memorial Institute, Orton Ceramic Foundation, 
and the industrial plants of central Ohio. 

G. H. Duncombe, Jr., Secretary, expressed the apprecia- 
tion of the Section to Dr. Purdy and his staff for the 
entertainment and the refreshments served. 


EXECUTIVE OFFICE STAFF NEWS 


Miss Mary J. Radcliffe, assistant editor of Ceramic 
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Abstracts, was married to Francis R. Gibb on September 27. 
Miss Dorothy J. Turner, also an assistant on Ceramic 
Abstracts, was married on September 30 to Paul C. Wallace. 
Mrs. Gibb and Mrs. Wallace will continue their positions 
on the editorial staff of this Society. 
Miss Jean Ogden, secretarial assistant, celebrated her 
marriage to Robert J. Cavanaugh on September 9. Mr. 
and Mrs. Cavanaugh make their home in Zanesville, Ohio 


NECROLOGY 


KATHARINE TROSTEL 


A large number of our members remember the gracious 
Katharine Trostel, wife of Louis J. Trostel. She attended 
several of the Annual Meetings and the Autumn Meetings 
of the Refractories Division. She had many friends among 
the members of The Society. 

Katharine passed away Thursday, September 14, 1939, 
and she was laid away in Columbus on September 16. To 
Louis Trostel, her husband, to her children, and to her 
father and brother is extended our sympathy. 


THOMAS H. SANT 


Thomas H. Sant, clay broker, died in an East Liverpool, 
Ohio, hospital on August 11, 1939, following three weeks 
illness. Mr. Sant was born in Stoke-on-Trent, England, 
in 1877. Following his 
graduation from Orme 
School, he studied six years 
in France, Switzerland, and 
Spain, and for three years 
was associated with the For- 
eign Department of Wen- 
ger’s, Ltd. He came to East 
Liverpool in 1904 to estab- 
lish a clay brokerage busi- 
ness, the Thomas Sant '& 
Sons Company. Upon the 
death of John Sant in 1914, 
he became president of the 
company. 

Mr. Sant joined The 
American Ceramic Society 
in 1904 and was active in 
the Pittsburgh Local Sec- 
tion meetings. 


Thomas H. Sant 


SCHOOL NOTES 


CARL H. ZWERMANN 

Carl H. Zwermann has received an appointment as 
Acting Head of the Department of Ceramics, University of 
Washington, Seattle, Wash. Mr. Zwermann obtained his 
B.S. degree in Ceramic Engineering at the University of 
Illinois in 1929. For the next six years, he was ceramic 
engineer, and later chief ceramist, for W. A. Case & Son 
Mfg. Co., Robinson, Ill. While working for this company, 
he gained experience in all phases of the manufacture of 
vitreous sanitary ware. 

In 1937, Mr. Zwermann returned to the University of 
Illinois to obtain his M.S. degree. His thesis, ‘‘Colored 
Enamels,” laid particular stress on the factors causing 
variations in shades and colors. Mr. Zwermann received 
his Ph.D. degree in June, 1939. His thesis subject was 
“Relation of Particle Size and the Characteristics of Light 
Reflected from Porcelain-Enamel Surfaces.’’ Particular 
emphasis was placed on extremely fine-milled enamels, and 
excellent results were obtained. 
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Carl H. Zwermann 


Mr. Zwermann has been a member of The American 
Ceramic Society since 1934. 

Mr. Zwermann’s father, the late Carl H. Zwermann, S1 
was an active supporter of The Society. His membership 
in The Society extended from 1917 until his death in 1934 

Wendell P. Keith, Illinois, 34, has been appointed as 
instructor in Ceramics in the same Department 


PITTSBURGH SECTION 
The Pittsburgh Section of The American Ceramic So 
ciety held its first meeting of the season October 10, 1939, 
in Mellon Institute auditorium. R. E. Birch, Harbison 
Walker Refractories Co., spoke on ‘Mechanical Evolu 
tion in Ceramics, 1770-1870.” 
C. L. THompson, Secretary 


NOTES AND NEWS 


OHIO CERAMIC INDUSTRIES ASSOCIATION 


The Ohio Ceramic Industries Association will hold its 
annual fall meeting October 27 and 28, 1939, at Ohio 
State University, Columbus, Ohio. 


NEW YORK SOCIETY OF CERAMIC ARTS 
LAWRENCE E. BARRINGER, PRESIDENT 
MEETING AND EXHIBITION 


Meeting and Exhibition 

The New York Society of Ceramic Arts is planning a 
meeting to be held at the Metropolitan Museum of Art 
some time the latter part of October; Wheeler Williams 
will discuss ceramic sculpture. Plans have also been 
made for the Thirty-Ninth Annual Exhibition to be held at 
the Argent Galleries on 57th St., New York, N. Y., from 
November 27 to December 9, 1939. 
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CERAMIC ASSOCIATION OF NEW JERSEY 
FALL MEETING 


This meeting will be held at the Department of 
Ceramics, Rutgers University, on Saturday, October 21. 
This will be largely a social meeting. 

The morning session will be devoted to the reading and 
discussion of papers. 

A buffet luncheon will be served in the laboratories of 
the Department to those in attendance including the 
ladies. After luncheon, the group will attend the Rutgers- 
Maryland football game at the new Rutgers Stadium. 

Tea will be served in the Ceramics Auditorium after the 
game. 


SIXTH ANNUAL MEETING, CERAMIC 
ASSOCIATION OF NEW YORK 


The Sixth Annual Meeting of the Ceramic Association 
of New York will be held at the New York State College 
of Ceramics, Alfred, N. Y., October 20, 1939. The pro- 
gram will consist chiefly of reports of the research work of 
the Ceramic Experiment Station during the past year. 
The accomplishments will be presented as papers and will 
be illustrated by charts and exhibits of the test specimens 
Papers on whiteware, heavy clay products, refractories, 
enamels, and plasters will be presented at this meeting 
In addition to the research reports, there will be a general 
discussion of the research program for the coming year, 
an address by a prominent speaker, and the election of 
officers for the coming year. Anyone interested is invited 
to attend this meeting. 

Some of the papers which will be presented at this meet 
ing are as follows: 

(1) ‘Effect of Wetting Agents and Other Additions on 
Properties of Dry-Mixed Whiteware Bodies.’’ 

(2) ‘“‘Development of Standard Methods of Testing 
Efflorescence on Masonry Materials.’’ 

(3) ‘‘Use of Aluminum Metal Powder in Fire-Clay Re- 
fractories.”’ 

(4) “‘A Study of Changes Taking Place in Firing of 
Aluminum Fire-Clay Refractories.”’ 

(5) ‘Ability of New York State Brick to Pass Recently 
Proposed A.S.T.M. Specifications.” 

(6) ‘Effect of Aluminum Powder on Some Properties of 
Magnesite-Chromite Refractories.”’ 

(7) “‘Development of Viscosity and Other Control Tests 
for Enamel Frits.” 

(8) ‘‘A Study of Bonds for Silicon-Carbide and Graphite 
Bodies.”’ 

(9) ‘“‘Use of Aluminum Powder as a Bonding Agent in 
Silica Brick.”’ 

(10) “Effect of Firing Dinnerware with a Reducing 
Kiln Atmosphere on Vitrification Range of the Same.”’ 

(11) ‘‘Use of Retarders as a Means of Improving 
Strength of Pottery Plaster.”’ 

(12) ‘‘Use of Lepidolite as a Flux in Whiteware Bodies.”’ 

(13) ‘Some Applications of Spectroscopy to Ceramic 
Problems.”” 

(14) “Effect of Soda Addition on Some Properties of 
Brick.”’ 


SYMPOSIUM ON TEMPERATURE, ITS 
MEASUREMENT AND CONTROL 


The Symposium on Temperature, Its Measurement and 
Control in Science and Industry will be held in New York, 
N. Y., November 2—4, 1939, at the Hotel Pennsylvania. 
It will be presented by the American Institute of Physics, 
175 Fifth Ave., New York, N. Y., with the codperation 
of the National Bureau of Standards, the National Re- 
search Council, and officers and committees of many tech- 
nical societies. 

The program is in charge of representative committees of 
authorities in various fields, who have arranged for a pro- 
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gram of one hundred or more papers on scientific and tech- 
nical subjects which will be presented in concurrent ses- 
sions of selected groups. All interested persons active in 
science or engineering are cordially invited to attend the 
sessions and take part in the discussions of papers. A 
complete program containing full abstracts of the papers 
will be mailed in advance on request to the Institute. 

It is suggested that those who expect to attend will in- 
form the Institute and make their hotel reservations early. 
There will be a registration fee of $1.00. The chairmen 
of the committees are Gustav Egloff, A. W. Ewell, C. O. 
Fairchild, J. D. Hardy, H. F. Mullikin, F. H. Norton, 
R. B. Sosman, C. B. Veal, H. T. Wensel, and G. B. Wilkes. 
H. A. Barton, Director of the Institute, is chairman of the 
Main Committee. 


EIGHTH NATIONAL CERAMIC EXHIBITION 


The Eighth National Ceramic Exhibition, sponsored by 
the Syracuse Museum of Fine Arts, will be open in Syra- 
cuse from October 1 to 30, 1939. It will then be sent on 
circuit from November 1, 1939, to July 1, 1940. The 
time on circuit has been extended one month because of 
increased demand for this nationally representative col- 
lection of ceramic sculpture and pottery 


1939-1940 Circuit 

November: Cleveland Museum of Art. 

December: Memorial Art Gallery, Rochester, N. Y 

January: Oberlin College, Oberlin, Ohio 

February: University of Pittsburgh, 
(3rd booking). 

March: City Art Museum, St. Louis, Mo 

April: Toronto (booked by The American Ceramic Society 
for Forty-Second Annual Meeting). 

May: Munson-Williams-Proctor Institute, Utica, N. Y. 

June: Currier Gallery of Art, Manchester, N. H. (8rd 
booking). 


Pittsburgh, Pa 


The Jury 

The members of the Jury are as follows: Chairman, 
Dorothy Wright Liebes, director, Division of Decorative 
Arts, Golden Gate International Exposition, San Fran- 
cisco, Calif.; Russell Barnett Aitken, ceramic sculptor, 
New York, N. Y., formerly of Cleveland; R. Guy Cowan, 
art director, Onondaga Pottery Co., Syracuse, N. Y., and 
representative of The American Ceramic Society; Francis 
Henry Taylor, Director, Worcester Art Museum, Wor- 
cester, Mass.; and Viktor Schreckengost, Cleveland, 
Ohio, master of design, Cleveland Museum of Art, art 
director and designer, American Limoges, the Sebring 
Pottery, and the Salem China companies 


National Ceramic Exhibitions and the Ceramic Industry 

Experience has proved (according to R. Guy Cowan) 
that advances in this industry follow experiment on the 
part of the individual artist and craftsman. If there is 
to be any improvement in esthetic standards, the indi- 
vidual artist must advance. 

The Syracuse Museum, in the national ceramic exhibi- 
tions, gives an opportunity for the industrial designers of 
the country to exhibit as individuals, untrammeled by 
any commercial considerations. The exhibition is open 
to commercial work, but it must be shown as the work of 
the individual artist-craftsman, for example, Viktor 
Schreckengost and not the American Limoges Company. 

Trade interest has increased as shown by editorial com 
ment on the Sixth National Exhibition entitled ‘‘Unearth 
ing Ceramic Talent.”’ 

‘‘There are a number of good schools in the country 
where men are trained for this work, but whereas nearly 
any intelligent youth with study may become a fairly 
good ceramist and find a place for himself, to be a ceramic 
artist is an entirely different matter. He must have a 
God-given inspiration plus the knowledge.. It is in 
bringing out such talent that exhibitions, such as those 
now being held in the Syracuse Museum, do so much good 
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in aiding the artists themselves and the trade as a whole 
in bringing their work to the attention of the manu- 
facturers.”’ 

The same editor, writing last year, said, ‘‘The china and 
glass trade as a whole showed widespread interest in your 
activities at that time (1937) and we believe that this 
year’s exhibit will be equally interesting.”’ 

The European exhibition of contemporary American 
ceramics inspired much comment in business and trade 
publications as well as art magazines. Fortune discovered 
American ceramic art in an article well illustrated in color, 
calling it ‘‘the art with the inferiority complex.’’ Com- 
parison of American with European ceramics indicates the 
inferiority complex might be found in the American public 

As to the relation of the artist to the trade, Waylande 
Gregory, leading ceramic sculptor known for his monu- 
mental work in terra cotta, commented as follows, ‘‘If 
then the fields of ceramics and the designer-craftsman- 
sculptor could once become truly united, America would 
have an era of great achievement.” 

Information Regarding Ceramic Art and American Artists 

The Syracuse Museum is gradually assembling valuable 
information on contemporary ceramic art and ceramic 
artists which is not available elsewhere. Material on the 
individual artists is available and every effort is being 
made to build up this department of information. The 
Museum will be glad to meet requests for information. 


STUDIES OF PURPLE HUES OF GLASS 
CONTINUES FOR SIX DECADES 


In the August 19, 1939, issue of the Boston Evening 
Transcript appeared the following abstract of a paper by 
Thomas Gatfield, which was published in 1880. This phe- 
nomenon is still being studied in 1939. 

“T obtained specimens from Strasburg and elsewhere 
and applied the interesting heat test by dividing some of 
the specimens in two pieces and exposing one to the heat of 
a glass-stainer’s kiln. Although some ordinary and ex- 
pected effects were produced, such as the deepening of some 
of the red and yellow tints by a second firing, no change was 
produced in the pot-metal colors by heat, which indicated 
any previous change by sunlight except in the few small 
purple and flesh-colored specimens. 

“The colorless body of the flashed and enameled glasses, 
with the exception of a slight lightening of the tint, was 
unchanged, being generally of so dark a color originally 
that it seemed no change could be effected by light or heat 
As far as these purple and flesh (colors and other easily 
changing tints of pot-metal colors) were used in the old 
windows and as the same cause must always produce the 
same effect, we can certainly say that they must have been 
changed in color or tint by their centuries of exposure. 
We cannot see today the glass as it was, as it came from 
the artists’ studios and the glass factories of the medieval 
ages, and so far we may transfer some of our praise from 
the old artists in glass to the silent but wonderful pencil 
of the sun. 

“Knowing the exact constituents of each specimen, 
a good foundation would be laid for a thorough and scien- 
tific investigation of the subject. This has never yet been 
done; in the absence of such knowledge we can only theo- 
rize upon the results which we witness 

“This action of sunlight must not be confounded with 
that called ‘‘rust”’ or ‘‘stain,’’ which is occasioned in some 
glasses which have an excess of alkali in their composition 
by exposure to the atmosphere. It manifests itself in 
two ways, viz., by a disintegration and roughening of the 
surface, sometimes producing all the effect of ground glass 
and by an efflorescence and apparent formation of an in- 
finitesimal coating of oxide upon the surface, on which the 
play of the sun’s rays produces all the colors of the rainbow, 
as with the action of light on the infinitesimal grooves of 
mother-of-pearl.” 


CERAMIC HISTORY 


EARLY HISTORY OF THE ELECTRICAL PORCELAIN INDUSTRY IN THE 
UNITED STATES* 


By ARTHUR S. WaTTSs 


My earliest personal acquaintance with the porcelain 
insulator industry came about in July, 1901, when I ac- 
cepted a position with Fred M. Locke, insulator manufac- 
turer at Victor, N. Y. During the period of my connec- 
tion with Mr. Locke and the Locke Insulator Company, 
which extended to 1909, and through my later associations 
with several other porcelain insulator manufacturers, I 
have repeatedly observed a wide difference of opinion as to 
priority in processes and products in this industry. 

I started to compile historical material relating to this 
industry nearly thirty years ago. My memoranda, dated 
about 1908, lacked supporting data, and its review inspired 
me to undertake such confirmation as is available. The 
following information and the sources are the results of my 
search. 

Union Porcelain Works 

James L. Jenson, last president of the Union Porcelain 
Works, Brooklyn, N. Y. 

“T cannot furnish the names of founders or the actual 
date of founding the Union Porcelain Works, but the works 
were operating before the Civil War in the manufacture of 
heavy hotel tableware and hardware trimmings. My 
grandfather, James L. Jenson, was superintendent for 
many years prior to 1870 when he purchased the Empire 
China Works at Greenpoint, Brooklyn, N. Y. I have been 
told many times that the Empire China Works, located at 
156 Greene St., Brooklyn, N. Y., produced the first elec- 
trical porcelain insulators in the United States by molding 
in plaster molds for Waldo Bryant of the Bryant Electric 
Company of Bridgeport, Conn. These were not high-ten- 
sion insulators, and the Empire China Works and the Union 
Porcelain Works never manufactured high-tension insu- 
lators. They began to manufacture dry-pressed, low-ten- 
sion insulators only a few years after the Empire China 
Works, according to my information and recollections.”’ 

Author Note: Inasmuch as the first electric light was 
not installed until 1871, followed by the electric arc light in 
1878, and the first commercial motor in 1880, the early 
production of electrical porcelain insulators by the Empire 
China Works was related only to experimental projects, 
and they were not produced on a commercial scale. 


Greenwood Pottery Company 
David Crossley, President of the Crossley Machine Com- 
pany, Trenton, N. J., confirms an article by C. C. Treischel 
(Jour. Amer. Ceram. Soc., 6 [1] 312-14 (1923)). 
“In America, as far as the writer can learn, the first elec- 
trical porcelain was made by the dust or dry process, and 


* Presented at the Forty-First Annual Meeting, Ameri- 
can Ceramic Society, Chicago, IIl., April 18, 1939 (White 
Wares Division). Received June 24, 1939. 
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the credit for this accomplishment goes to the Greenwood 
Pottery Company of Trenton, N. J. This was in 1879. 
The articles were two-piece insulators, probably knobs, and 
were given two firings, one biscuit and one glost. Joseph 
Crossley of Trenton made the dies used in producing these 


pieces.”’ 


R. Thomas & Sons Company 

R. Thomas & Sons Company, East Liverpool, Ohio. 
(Booklet, ‘‘Our 50th Year.’’) 

“In 1873, the firm Richard Thomas & Son was estab- 
lished in East Liverpool, Ohio, to produce doorknobs and 
specialties. In 1885, the first porcelain insulators were 
made, going to the U. S. Electric Lighting Company of 
Chicago at the time of the organization of the National 
Electric Light Association. In 1887, the company was 
marketing porcelain insulators to the Brush Electric As- 
sociation, Detroit Electric Works, Pittsburgh Electric 
Company, Central Electric Company, Keystone Light & 
Power Company, Westinghouse Electric Company, ef al. 
In 1892, the R. Thomas & Sons Company was incorporated. 
Its line consisted of three outdoor types of insulator and 
nearly one hundred designs for interior wiring. All of the 
porcelains used in the lighting arrangement for the World’s 
Fair in Chicago in 1893, installed by Westinghouse, were 
‘Thomas.’ The third issue of the ‘Thomas’ catalogue ap- 
peared in 1894, and nearly three hundred insulators were 
illustrated. Early in 1896, the first ‘Boch’ glaze-filled in- 
sulator was perfected, later to be patented. It was the 
first multipart, high-voltage porcelain insulator manufac- 
tured.” 

Author Note: These dates have been confirmed by mem- 
bers of the early Thomas organizations. 


Imperial Porcelain Works 

Francis W. Dinsmore, Vice-President, Imperial Porce- 
lain Works, Trenton, N. J. 

“‘The Imperial Porcelain Works was founded in July, 
1891, by Frederick A. Duggan, who had been with the 
Trenton China Company, where in 1888 the manufacture 
of electrical porcelain was added to the regular line of hotel 
china and vitrified dinnerware. Benjamin B. Dinsmore, 
also of the Trenton China Company, went with Mr. Dug- 
gan in 1891, later acquiring an interest in the Imperial 
Porcelain Works. In the beginning, production was con- 
fined to dry-pressed or low-voltage porcelain. In the latter 
part of 1894, Fred M. Locke, of Victor, N. Y., was adver- 
tising porcelain insulators for high-voltage transmission 
and was contacted for permission to quote on his require- 
ments. The quotation was made, the order was received, 
and with the order came a sample of the insulator that Mr. 
Locke was having made for him. The sample plainly 
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showed that it had been manufactured by the dry-press 
process, and rather poorly at that, for it looked like a lot of 
sawdust that was not much more than held together. 
Upon inspecting the sample, Mr. Dinsmore told Mr. Dug- 
gan that he thought a good insulator for high voltage should 
be made of plastic clay as he feared such a product as the 
dry-pressed sample would not resist the specified test of 
10,000 volts. Benjamin B. Dinsmore produced the order 
from plastic porcelain, and specimens which Mr. Locke had 
tested at Cornell University were highly satisfactory. 
They were installed in California, replacing an original 
installation of the dry-pressed insulators, which had failed 
to stand 11,000 service voltage. The 
Company, which had also made and installed dry-pressed 
insulators in Utah, gave the Imperial Porcelain Company 
an order to replace these with Imperial high-voltage insu- 
lators. About 1896 or 1897, the R. Thomas & Sons Com- 
pany started the manufacture of insulators made of two 
shells of plastic body with a center portion of dry-pressed 
These were named 


General Electric 


body, all fastened together with glaze. 
“glaze-filled insulators,’ but they were soon superseded by 
shells fastened together by cement. About 1897 or 1898, 
Mr. Locke started to experiment with the manufacture of 
porcelain.’”’ (Information given by Benjamin B. Dinsmore.) 


General Electric Company 
Frank Cermak, Superintendent, Porcelain Factory, 
General Electric Company, Schenectady, N. Y. 

‘‘August Weber and I have made a thorough investiga- 
tion of the manufacture of dry-pressed porcelain; we find 
that the Bergman Electric Company of Seventeenth Street 
and Avenue A, New York, N. Y., made receptacles and 
cutouts under the Edison patents. The insulating parts, 
made of wood, were unsatisfactory owing to their fire haz- 
ard. They began an investigation of the possible use of 
porcelains. John J. Kraus manufactured artistic pottery 
at East Eighteenth Street, New York, N. Y., and William 
Cermak, my father, was the foreman. They began experi- 
menting with dry-pressed porcelain in 1887, and they put 
it into production in 1888. The Bergman Electric Com- 
pany took the total output. This company was absorbed 
by the Edison Machine Company, which later became the 
General Electric Company. Wet-process porcelain used 
on switchboard work by the General Electric Company 
was made by the Smith Company of Brooklyn, N. Y., 
until its production began at Schenectady in 1902.”’ 


Pass & Seymour, Incorporated 

Pass & Seymour history as furnished by Richard Pass, 
President of the present corporation. 

‘“‘The company was founded as a partnership in 1890 by 
James Pass and Albert P. Seymour. Mr. Pass, a potter, 
was superintendent of the Onondaga Pottery Company of 
Syracuse. Mr. Seymour was superintendent of the Syra- 
cuse Lighting Company. The firm was created to develop 
the use of porcelain as an electrical insulator in the lighting 
industry. The porcelain was essentially the same com- 
position as that developed by Mr. Pass for the Onondaga 
Pottery Company and it sold as ‘Syracuse china.’ Plastic 
molding was used at the start, but dry press was introduced 
for certain ware about 1891. High-tension insulators 
were manufactured by throwing and turning during the 
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early years, and later some smaller high-tension insulators 
were cast. This company manufactured a large quantity 
of spark plugs by the plastic process and by turning, which 
was discontinued in 1914. 
ness is low-tension porcelain wiring and lighting fixtures 
made chiefly by dry pressing. Some porcelain lighting 
units and a limited line of high-tension insulating units are 
No products are made by plastic process at the 


The company’s present busi- 


cast. 
present time. Periodic updraft kilns, fired by coal, were 
used from the outset, and these only recently have been 
partially replaced by atunnel kiln. The original plant was 
adjacent to the Onondaga Pottery Company, Syracuse, 
but it was moved to Solvay in 1900, and the company, 
Pass & Seymour, Inc., was incorporated in 1901. Mr. 


Seymour severed his connection with the firm in 1906.” 


Electrical Porcelain & Manufacturing Company 

Carl F. Adam, Trenton, N. J. 

‘‘The Electrical Porcelain & Manufacturing Company of 
that city was incorporated by David Crossley, F. F. and 
J. L. Waechter, and Mr. Adam on April 18, 1895, under the 
laws of New Jersey, to manufacture porcelain insulating 
devices for electrical purposes and any and every kind of 
porcelain ware for any other use and purpose and to sell 
such products. In 1895, a contract was entered into with 
Fred M. Locke to manufacture his patented high-voltage 
insulators. Mr Adam reports that he induced Jonathan 
Coxon, Sr., Richard Bryan, and Joseph Mayer, all prac- 
tical potters operating plants in Trenton, to invest in the 
company and to assist in the development of vitrified 
single-fire porcelain. The body was prepared by the nor- 
mal blunger-filter press process, and the press cakes were 
reduced to dust by a cyclone-type pulverizer. 

‘‘At first a set of permanent magnets was used to remove 
any tramp iron from the slip, but these were later replaced 
by the first direct-current electromagnets used in the indus- 
try, which were made in my own shop. The ware was 
formed by means of single- and double-compression dust 
presses. The first commercial-size kiln was a L. Lawton 
downdraft, 12 feet in diameter and a 14-foot crown, with 
four fire mouths for bituminous coal. The first body con- 
sisted of English ball and china clay, Florida kaolin, Con- 
necticut feldspar, and French flint. The kiln firing was 
controlled by dry-pressed rings of the same body as the 
ware. The rings were 3 inches in diameter by 1/2 inch 
thick with a 1!/,-inch hole inthe center. They were placed 
in top and bottom trial saggers in each quarter, and one 
When 12!/.% 
shrinkage was indicated, the kiln was soaked one to two 
These porcelain rings tended to bloat 


was removed every three or four hours. 


hours and cooled. 
and were replaced by rings of a more open and refractory 
This was before the intro- 


” 


body which were satisfactory. 
duction of pyrometric cones or Veritas firing disks. 

Author Note: Mr. Adam believes that David Crossley 
produced the first single-fire porcelain and that the first 
single-fire electrical porcelain was made by himself. 

Akron Smoking Pipe Company 

Akron Smoking Pipe Company, Mogadore, Ohio. (F.W. 
Butler, President, Akron Porcelain Co., Akron, Ohio.) 

“The Akron Smoking Pipe Company was organized in 
1890 by J. W. Baker, J. C. McMillen, C. H. Palmer, F. W. 
Butler, Sr., and Charles Baird to manufacture stoneware 
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smoking pipes with reed stems which were given as premi- 
ums by the Diamond Match Company. In 1896, the 
company started to manufacture standard wiring insu- 
lators, tubes, knobs, cleats, etc. These were made from a 
local stoneware clay. The manufacture of smoking pipes 
was discontinued a few years later and the name was 
changed to the Mogadore Insulator Company. At this 
time, the body was changed to a standard electrical porce- 
lain. In 1920, the standard wiring insulator line was dis- 
continued, and since then production has been confined to 
dry-pressed electric porcelain specialties for individual 
customers. In 1928, a new plant was built in Akron, and 
the name again was changed to the Akron Porcelain Co.” 


G. F. Brunt Porcelain Company 

G. F. Brunt Porcelain Company, East Liverpool, Ohio. 
(W. F. Steele, associated for many years with Mr. Brunt.) 

“The original pottery, known as Henry Brunt & Sons, 
was established at the foot of Market Street, East Liver 
pool, Ohio, about 1895. One of the sons, G. F. Brunt, 
with Charles Thompson, began making standard porcelain 
cleats, tubes, knobs, etc., selling under the name Brunt & 
Thompson. In 1898, the G. F. Brunt Porcelain Company 
was formed for the manufacture of this ware and operated 
in East Liverpool. The operation was moved in 1912 to 
Worthington, near Columbus, where it continued until 
1925 when the business was abandoned and the plant was 
sold.”’ 


Locke Insulator Company 

Fred M. Locke, insulator manufacturer, Victor, N. Y 
(Compiled from the records of men associated with Mr. 
Locke in the early years of his insulator development and 
supported by information in possession of the author of 
this article.) 

John S. Lapp, President, 
LeRoy, N. Y., was associated with Mr. Locke from 1896 
until Mr. Locke retired from the insulator business. Mr. 
Lapp’s father was associated with Mr. Locke from a much 
earlier date, and the first insulator patent credited to Mr. 
Locke was No. 402,752 issued May 7, 1889, to F. M. Locke 
and J. Lapp. John S. Lapp reports that in 1894 Mr. 
Locke contracted with R. Thomas & Sons Company of 
East Liverpool, Ohio, to manufacture porcelain insulators 
He later contracted with the 


Lapp Insulator Company, 


protected by his patents. 
Imperial Porcelain Company of Trenton, N. J., and with 
Jonathan Coxon, Electrical Porcelain & Mfg. Company of 
Trenton, N. J., for the manufacture of his patented insu 
lators. During this period, he was also having his insu 
lators made in glass by the Brookfield Glass Company of 
Brooklyn, N. Y. In 1898, Mr. Locke started the manu- 
facture of plastic-molded porcelain insulators at Victor, 
N. Y. Mr. Locke’s contributions to the development of 
high-voltage porcelain insulators are evidenced by many 
early patents in addition to the original referred to. The 
U.S. patents for insulators issued to F. M. Locke were as 
follows: 520,367, May 22, 1894; 26,323, Nov. 24, 1896; 
573,092, Dec. 15, 1896; 590,806, Sept. 28, 1897; 605,109, 
June 7, 1898; 32,741, May 29, 1900; and 34,450, April 30, 
1901. 

Mr. Locke experimented with numerous porcelain and 
stoneware bodies and glazes in the early years at Victor, 
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According to Walter A. Weldon of Baltimore, Md., 
M. Brace, Edward Gouldrich, and Van Bennett of Victor, 
N. Y., all among the first employees at Victor, Mr. Locke 
started with a body consisting of feldspar, flint, and English 
The glaze consisted of a fusible 
Later he 


and Tennessee ball clays. 
local clay which gave a light yellow color. 
attempted to use a Pennsylvania fire clay with this local 
slip clay as a flux. This body was in production in 1901, 
but before 1902 it was replaced by the typical high feldspar, 
high ball clay, low china clay, and low flint porcelain, typi- 
cal of electrical porcelain bodies at the present time. The 
body was prepared by wet grinding in large ball mills, fol- 
lowed by screen, filter press, and pug mill. No systematic 
aging was practiced in the early years. The large units 
were made by jiggering, and the smaller units were made 
by plastic pressing on a revolving plunger press with plaster 
molds. No dry-pressed ware was made during the history 
of Fred M. Locke or of The Locke Insulator Company. 
The first kiln was a 9-foot round downdraft kiln with 
separate stack, built in the spring of 1898, and this type of 
kiln with modifications was employed exclusively until 
after 1910. Mr. Weldon that Mr. Locke had 
trouble with the firing of his first insulators, and he finally 
took them in a basket to Trenton, N. J., where Messrs. 
Dinsmore fired them for him and otherwise aided him in 


reports 


his problems. 

J. W. Ryan, Superintendent, Porcelain Department, 
Electric & Mfg. Company, Emeryville, 
His recollection is 


Westinghouse 
Calif., was an early Victor employee. 
that Mr. Duggan of Imperial Porcelain Company de- 
veloped the first porcelain body used at Victor. Mr. Ryan 
points out that before 1902 Mr. Locke combined a porce- 
lain head and a glass center in many of the large insulators 
of that period. The yellow glaze from local slip clay was 
soon replaced by Albany slip clay and most of the early 
production had the latter glaze. The white glaze was 
introduced in 1901 to 1902. Mr. Locke organized the 
Locke Insulator Company in 1902 and retired from the 
management in 1904. He was succeeded by John S. Lapp, 
whose records have been used in compiling this history. 


Star Porcelain Company 

Star Porcelain Company, Trenton, N. J. 
son, President, Star Porcelain Company.) 

“The Star Porcelain Company was organized in the 
spring of 1899 by Charles P. Britton, Thomas W. Mac- 
kenzie, and Herbert Sinclair, the latter possessing the 
knowledge of the manufacturing processes. They manu- 
factured dry-pressed porcelain until 1901, when a line of 
high-voltage insulators was added under the supervision of 
a Mr. Grainger (first name not revealed in the records). 
Both lines were produced until 1907, when the high-voltage 
line was dropped, and production has since been limited to 


(R. W. Fergu 


dust-pressed products.’ 


Anderson Porcelain Company 

Anderson Porcelain Company, East Liverpool, Ohio. 

(G. O. Anderson, President, Superior Porcelain Company, 
Parkersburg, W. Va.) 

‘‘The factory was built and started production in 1900. 

The officials were T. F. Anderson, President; T. B. Ander- 

Vice-President; G. O. Anderson, Secretary- 
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son, and 
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Treasurer. Inthe beginning, only tubes, cleats, and knobs 
were made, but in 1905 a line of pintype and strain insu 
lators was added. The company was merged with seven 
other companies in 1911 to form the General Porcelain 
Company of East Liverpool, Ohio. In 1913, a large plant 
was built at Parkersburg, W. Va., and all of the other 
plants were dismantled. In 1927, the General Porcelain 
Company was merged with four other companies to form 


Porcelain Products, Inc.” 
Summary 
The history of the electrical porcelain industry has been 
confused with the dates of origin of the firms that later 
entered this field. The manufacture of standard low- 
voltage insulators by plastic molding, furthermore, has 
been confused with the manufacture of high-voltage insu- 


lators. 


Historical Data on Electrical Porcelain Insulators 

(1) Empire China Works, Brooklyn, N. Y., prior to 
1879; made the first low-voltage insulators formed in plas 
ter molds. 

(2) Union Porcelain Works, Brooklyn, N. Y., soon after 
Empire China Works; dry-pressed ware. 

(3) Greenwood Pottery Company, Trenton, N. J.; 
dry-pressed two-fire, 1879. 

(4) R. Thomas & Sons Company, East Liverpool, Ohio; 
low-voltage insulators, 1885; outdoor insulators prior to 
1892. 

(5) Trenton China Company, Trenton, N. J 
voltage insulators, 1888. 

(6) John J. Kraus, New York, N. Y.; 
lators, 1888. 

(7) Pass & Seymour, Syracuse, N. Y.; plastic-molded 
1890; low-voltage 
some high-voltage insulators made by 


low- 


low-voltage insu- 


low-voltage insulators, dry-pressed 
insulators, 1891; 
throwing and turning about same time. 

(8) Imperial Porcelain Works, Trenton, N. J.; 
high-voltage insu 


low- 
voltage dry-pressed insulators, 1891; 
lators made for Fred M. Locke in 1894. 

(9) Electric Porcelain & Manufacturing Co., 
N.J.; dry-pressed insulators, 1895; high-voltage insulators 
made for Fred M. Locke, 1895; produced the first one-fire 
glazed porcelain. 

(10) Akron Smoking Pipe Company, Mogadore, Ohio; 
dry-pressed insulators, 1896. 

(11) G. F. Brunt Porcelain Company, East Liverpool, 
Ohio; dry-pressed insulators, 1897. 

(12) Fred M. Locke, Victor, N. Y.; 
high-voltage insulators, 1898. 

13) Star Porcelain Company, Trenton, N. J.; dry 
pressed insulators, 1899; high-voltage insulators, 1901. 

(14) Porcelain Company, East Liverpool, 


Ohio; low-voltage insulators, 1900. 


Trenton, 


plastic-molded 


Anderson 


DEPARTMENT OF CERAMIC ENGINEERING 
OHI0 STATE UNIVERSITY 
COLUMBUS, OHIO 
Note by Editor 

The following history and data appear in the valuable 
and informing book, Marketing Burned Clay Products, by 
A. Hamilton Chute, Ph.D., published by the Bureau of 
Business Research, The Ohio State University, Columbus, 
Ohio, June, 1939; price $3.50. 


(1939) 
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‘Electrical porcelain has been mentioned since about 
the middle of the Nineteenth Century. 
Crystal Palace in New York in 1853 included ‘telegraph 
insulators of white flint,’ which were employed on the tele- 
Two potteries in differ- 


The exhibits at the 


graphs in the vicinity of Boston. 
ent eastern states contended for the honor of having 
made the first telegraph cups for Morse during his early 
experiments (1830-1842). A Kaolin, S. C., 
during the War, made porcelain and pottery insulators for 
use on the Confederate telegraph lines. An electrical 
porcelain plant was reported in Trenton, N. J., in 1865, and 
A Chicago pottery from 1883 was mak- 
Electrical porcelain 


pottery in 


another in 1891. 
ing porous cells for electric batteries 
manufacture started in Ohio in 1884 at East Liverpool, 
Ohio, and, in 1890, at Syracuse and Brooklyn, N. Y. 
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“The early manufacture of electrical porcelain probably NUMBER OF ELECTRICAL PORCELAIN MANUFACTURING 
consisted largely of household-wiring fixtures and insulat- PLANTS LOCATED om INDICATED STATES IN THE UNITED 
STATES BY TYPES OF PRODUCTS 
ing parts, such as lamp sockets and rosettes, switch-bases 
. Insu- Dry Porce- 
and fuse-blocks, porcelain tubes, knobs, and cleats. Later, lators process lain Re- 
smited (high (low (light  fractory 
it found limited employment in specially molded parts for State 
electric motors and appliances. High-tension electric California 4 
insulators for power distribution lines were made by 1903. Connecticut 1 1 2 1 
PERCENTAGE DISTRIBUTION OF ELECTRICAL PORCELAIN 1 
PLANTS AND VALUE OF PRODUCT IN THE UNITED sence: 
Srates, 1929 Massachusetts l 1 
Maryland 1 
No. of plants Value of product Michigan 1 
(%) (A) Missouri 1 
New York 15.9 12.2 New Jersey 3 3 7 
New Jersey 8.4 12.7 New York 3 7 6 1 
Ohio iy 11.5 Ohio 5 10 3 9 
Illinois 13.6 18.9 Pennsylvania l l : 
Pennsylvania 7.6 15.1 Rhode Island 
Indiana 3.2 5.8 Tennessee l l 1 
Wisconsin 3.4 2.1 West Virginia 2 2 2 
Michigan 3.4 Ae Wisconsin 2 1 1 
Massachusetts 5.9 8 0 Total 16 35 2] 99 
Connecticut 3.3 3:8 
California 7.6 es 
All other states 16.0 5.4 
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FORTY-SECOND ANNUAL MEETING 
THE AMERICAN CERAMIC SOCIETY 


April 7-13, 1940 


Toronto, Canada—Royal York Hotel 


CELO KYANITE 
UNIFORM QUALITY DEPENDABLE SUPPLY 
FOR INFORMATION AND SAMPLES WRITE TO 


CELO MINES, INCORPORATED 
BURNSVILLE, NORTH CAROLINA 


REQUISITES 


ETTER INS 
Specials: 
SINCE 1901 % THE LOUTHAN MANUFACTURING COMPANY 
. gpECiALTIES NEW YORK EAST LIVERPOOL, OHIO, U S.A LOS ANGELES 
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THE CENTER OF CERAMIC POPULATION 


By 


Cecil B. Read, in the July 21, 1939, issue of Science, 
has presented interesting material under the heading 
“Centers of Population of Learned Groups.” In con- 
nection with the problem of choosing convenient meeting 
centers for various scientific groups, he made an exhaustive 
membership distribution study with the aid of the National 
Youth Administration. His aim was to determine the 
center of population for the membership of various societies. 

The method used was essentially that of the Bureau of 
the Census in determining the center of population of the 
United States. The calculations were based on the lati- 
tude and longitude of the post-office address of each 
member. A modification of this system, based on location 
and membership of local sections, was used in calculating 
the center of the American Chemical Society. 

The results of this interesting study are shown in Table I. 

Except for the American Association of Petroleum 
Geologists, whose membership is influenced by the location 


RAYMOND E. BIRCH 


of the western oil fields, the population center of all groups 
studied was found to be “‘slightly north and very definitely 
east of the center of population of the United States, 
which in 1930 was 39° 3’ 45” north latitude and 87° 8’ 6” 
west longitude.”’ 

Mr. Read concluded that ‘‘from one point of view, the 
ideal place for an annual meeting of any one of these socie- 
ties would be the nearest city to the center of population, 
for the total number of miles of travel necessary for all 
members to attend would thus be a minimum. From 
this point of view, it would certainly seem that Columbus 
and Cincinnati are excellent convention cities.” 

This viewpoint could hardly be satisfying to society 
members residing in faraway states. A more politic con- 
vention policy, and the one which has been practiced by 
a number of societies, consists of a majority of annual 
meetings near the membership center, with occasional 
meetings in outlying centers. 


TABLE I 


Organization 


American Chemical Society by sections 
Geological Society of America 

American Historical Society 

Mathematical Association of America 
American Association of Petroleum Geologists 
American Physical Society 

American Psychological Association 


American Association of University Professors 
American Association for the Advancement of Science 


American Speech Correction Society 


American Society of Zoologists 


Center of population 
of 
Latitude 


Number 


individuals Nearest city 


Longitude 


17,469 40° §7 83° 49’ Dayton 
562 87° 32’ Indianapolis 
2,926 39° 54’ 82° 13’ Columbus 
1,928 39” 32 84° 57’ Cincinnati 
2,448 so 6G! 98° 12° Oklahoma City 
2,653 40° 1’ Sa 23° Columbus 
2,269 4Q* 15’ 83° 35" Columbus 
11,165 39°30’ 84° 27’ 
| Dayton 
17,141 39° 41’ 84° 10 Dayton 
206 40° 44’ 87° 7! Chicago 
Indianapolis 
Dayton 


Ceramic Membership 


It is interesting to compare data on these societies with 
similar results based on a study of The American Ceramic 
Society membership. This study, completed before pub- 
lication of these data, used a less exacting method. The 
source data were taken from the Geographical Roster 
appearing on pages 234-54 of the September, 1934, 
Bulletin. A mean latitude and longitude was chosen for 
each state and Canadian province, based on consideration 
of the ceramic centers. The total membership in each 
state gave a figure with which these state centers were 
proportionately weighted in calculating The Society’s 
membership center for the United States and Canada. 

The American Ceramic Society center of population, by 
this method, was found to be at 40° 20’ latitude and 
83° 41’ longitude. This point lies approximately 35 miles 
west and 25 miles north of Columbus 


Various other calculations were made. In one instance, 
all states having less than 1% of the total membership 
were omitted from the calculations. In another instance, 
only California was omitted. This important ceramic 
state contains 5.8% of The Society’s membership and, 
because of its far westerly location, was an important factor 
in the calculations of population center. When omitted 
from consideration, the result was to move the center of 
the remaining ceramic population to 40° 30’ latitude and 
81° 36’ longitude, which is in the neighborhood of Canton, 
Ohio. 

The results of these and similar calculations are shown 
in Table IT. 

It may be concluded that Columbus is a well-chosen 
center geographically, as well as historically, for the offices 
of The American Ceramic Society. 


TABLE II 


THE AMERICAN CERAMIC SOCIETY 


Approximate center of population 


Miles 
east or west 


Miles 


Nearby city north or south 


Latitude Longitude (Ohio) of Columbus of Columbus 
Entire Society 10° 20’ S35" 41" Bellefontaine 25 N 35 W 
Society, except California 10° 30° 81° 36’ Canton 35 N 75 E 
Society, except states with less than 
1% of membership 40° 54’ 84° Lima 60 N 50 W 
Society, except states west of Wis., 
Iowa, Mo., Ark., and La. 400° 30’ 24 Nhe East Liverpool 35 N 100 E 
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THE AMERICAN CERAMIC SOCIETY TRUSTEES 
AND OFFICERS FOR 1939-1940 


Andrews, University of Illinois, 


L. Carruthers, Ohio State Uni- 


President: A. 
Urbana, Ill. 

Vice-President: J. 
versity, Columbus, Ohio 

Treasurer: C. Forrest Tefft, The Claycraft Co., Box 
866, Columbus, Ohio 


Secretary-Editor: R. C. Purdy, 2525 North High St., 
Columbus, Ohio 

Past-President: VV. V. Kelsey, Dominion Minerals, 
Inc., 719—15th St., N. W., Washington, D. C. 

Past-President: R. B. Sosman, United States Steel 
Corp., Research Lab., Kearny, N. J 


TRUSTEES FROM INDUSTRIAL DIVISIONS* 


Art: L. E. Barringer, General Electric Co., Schenec- 
tady, N. Y. (1940) 

Enamel: H.G. Wolfram, Porcelain Enamel & Mfg. Co., 
Baltimore, Md. (1940) 

Glass: D. E. Sharp, Hartford-Empire Co., Hartford, 
Conn. (1941) 

Materials and Equipment: H. B. DuBois, Consolidated 
Feldspar Corp., Trenton, N. J. (1942) 

Refractories: C. E. Bales, Ironton Fire Brick Co., 
lronton, Ohio (1940) 

Structural Clay Products: A. F. Greaves-Walker, 
Univ. of North Carolina, Raleigh, N. C. (1942) 

Terra Cotta: F. B. Ortman, Gladding, McBean, & 
Co., Los Angeles, Calif. (1942) 

White Wares: E. H. Fritz, Westinghouse Electric & 
Mfg. Co., Derry, Pa. (1941) 

Institute of Ceramic Engineers: R. E. Birch, Harbison- 
Walker Refractories Co., Pittsburgh, Pa. (1941) 

Ceramic Educational Council: A. 5S. Watts, Dept. of 
Ceramic Engineering, Ohio State Univ., Columbus, 
Ohio (1941) 


* Date of expiration of term of office in parentheses. 


DIVISION OFFICERS 


Art 
—— J. P. Thorley, Parkway, East Liverpool, 
io 
Secretary: C. C. Engle, United Clay Mines Corp., 
Trenton, N. J 
Enamel 


Chairman: W. H. Pfeiffer, Frigidaire Div., General 
Motors, Eng. Lab., Dayton, Ohio 
Secretary: D. G. Bennett, Mellon Institute, Pitts- 
burgh, Pa. 
Glass 
Chairman: N. W. Taylor, Pennsylvania State College, 
State College, Pa. 
Secretary: S. R. Scholes, N. Y. State College of 
Ceramics, Alfred, N. Y. 
Materials and Equipment 
Chairman: William Malkin, B. F. Drakenfeld & Co., 
Inc., East Liverpool, Ohio 


Secretary: Emerson, Homer Laughlin China 
Co., Newell, W. Va. 
Refractories 


Chairman: S. F. Walton, Exolon Co., Blasdell, N. Y. 
Secretary: Gilbert Soler, Steel & Tube Div., 
Timken Roller Bearing Co., Canton, Ohio 
Structural Clay Products 
Chairman: C. R. Austin, Battelle Memorial Insti- 
tute, Columbus, Ohio 
Secretary: J. H. Isenhour, Isenhour Brick Co., 


Salisbury, N. C 
Terra Cotta 
Chairman: H. E. Davis, Federal Seaboard Terra 


Cotta Co., South Amboy, N. J. 

Secretary: D.F. Albery, Charleston Vitreous Clay 
Products Co., Charleston, W. Va. 

White Wares 

Chairman: Karl Schwartzwalder, AC Spark Plug 
Co., Flint, Mich. 

Secretary: Harry Thiemecke, Homer Laughlin China 
Co., Newell, West Va. 


OFFICERS OF THE FELLOWS 


Dean: S.R. Scholes, New York State College of 
Ceramics, Alfred, N. Y. 

Associate Dean: Edward Schramm, Onondaga Pot- 
tery Co., Syracuse, N. Y. 

Secretary-Treasurer: T. N. McVay, University of 


Alabama, University, Ala. 
INSTITUTE OF CERAMIC ENGINEERS 


President: J. L. CARRUTHERS, 
Ohio State Univ., Columbus, 
Ohio. 

Vice-President: H.G. WOLFRAM, 
Porcelain Enamel & Mfg. Co., 
Baltimore, Md. 

Secretary: S. J. McDoweLt, 
General Ceramics Co., Keas- 
bey, N. J. 

Past-President: A. F. GREAVES-WALKER, Univ. of 
North Carolina, Raleigh, N. C. 


Trustee Representative: R. E. Brrcuw, Harbison- 
Walker Refractories Co., Pittsburgh, Pa. 
LOCAL SECTIONS 
Baltimore-Washington 


Chairman: J. D. Tetrick, Baltimore Enamel & 
Novelty Co., Baltimore, Md. 
Secretary: Kenneth M. Smith, Severn Clay Co., 
2618 St. Paul St., Baltimore, Md. 
Central Ohio 
Chairman: W. C. Rueckel, Battelle Memorial Insti- 
tute, Columbus, Ohio 
Secretary: G.H. Duncombe, Jr., Battelle Memorial 
Institute, Columbus, Ohio 
Chicago 
President: A.L. Vodicka, Aetna Porcelain Enamel- 
ing Co., Chicago, Ill. 
Secretary: Rexford Newcomb, Jr., Industrial Publi- 
cations, Inc., Chicago, III 
Michigan-Northwestern Ohio 
Chairman: L. G. Tait, Champion Spark Plug Co., 
Detroit, Mich. 
Secretary: J. A. Foster, Ford Motor Co., Dear- 
born, Mich. 
Northern California 
Chairman: A. S. Adcock, American Radiator & 
Standard Sanitary Corp., Richmond, Calif. 
Secretary: G. A. Page, Stockton Fire Brick Co., 
Pittsburg, Calif. 
Pacific-Northwest 
President: F. G. Burrows, Chehalis Brick & Tile Co., 
Chehalis, Wash. 
Secretary: Hewitt Wilson, Electrotechnical Lab., 
Bureau of Mines, Norris, Tenn. 
Pittsburgh 
Chairman: Ernest 
Pittsburgh, Pa. 
Secretary: C. L. Thompson, Harbison-Walker Re- 
fractories Co., Pittsburgh, Pa. 
Southern California 
Chairman: H. R. Goodrich, Gladding, McBean, & 
Co., Los Angeles, Calif. 
—" J. G. Stewart, Braun Corp., Los Angeles, 
alif. 
St. Louis 
Chairman: H. M. Tostlebe, General Refractories 
Co., Clayton, Mo. 
Secretary: P. G. Herold, Missouri School of Mines, 
Rolla, Mo. 


Hommel, O. Hommel Co., 
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Yes! 


® Lehrs, tanks, batch 
plants, decorating 
machines, and com- 
plete factories win blue 
ribbon awards when 


designed and built by 
SIMPLEX. 


FRAZIER-SIMPLEX, INC. 


ENGINEERS 


436 E. BEAU STREET WASHINGTON, PENNA., U. S. A. 
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brings other advantages. In both enam- 


} els and glazes, TAM Setit produces 


f \W markedly increased surface gloss, less 


discoloration from clay additions, and 


The rapid ageing or changing of 
the set of an enamel slip to a point 


where it becomes unworkable is a com- 


mon source of trouble in satisfactory 


im me 


ground coat applications to sheet iron. improved acid resistance. 


TAM Setit is a practical and economical mill A worthy adjunct of TAM Setit in producing 
addition to overcome this tendency. a quality enamel is TAM Opax (Zirconium 


TAM Setit gives the desired stability to the Oxide Opacifier). Not only does TAM Opacifiers 


slip by removing objectionable effects of electro- 
lytes from solution, either by chemical reaction 
or absorption of offending ions. The result is 
an enamel with a more permanent controlled 


“set’"—and thus, improved workability. 


Along with this control of set, TAM Setit 


TITANIUM 
PRODUCTS 


THE TITANIUM ALLOY 


MANUFACTURING COMPANY 


GENERAL OFFICES AND WORKS: NIAGARA FALLS, N. Y., U. S. A. 


insure super-opacity at low cost, it also ‘‘fits’”’ 
the enamel to the job in hand. 

A TAM representative will gladly explain in 
detail the application of TAM Setit, TAM Opax 
and other TAM products to your problems. 


No obligation, of course. 


EXECUTIVE OFFICES: 


111 BROADWAY, NEW YORK CITY 


Representatives for the Pacific Coast States 


t. H. Butcher Company 
Portland, Seattle 


Representatives for Europe 
Union Oxide & Chemical Co., Ltd. 


Plantation House, Fenchurch St. 
London, E. C., England 
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HARTFORD-EMPIRE COMPANY 
HARTFORD, CONN. 


Engineers and Licensors 


FEEDERS FORMING MACHINES CONVEYORS 
STACKERS LEHRS 


Made Especially for the Glass Maker 


Specify SOLVAY when you buy Soda Ash because 
Solvay is and has been the standard of quality since 
1881. It offers the following advantages 

More than 99.50% Sodium Carbonate (dry basis) 
Proper granulation and absolute uniformity in quality 
Your choice of Soda Ash graded for efficient use with 
any of the known commercial glass sand. 

The services of a well organized technical staff which is 
available to Solvay customers 


Make Solvay your source of supply for 
POTASSIUM CARBONATE 
98-100% Calcined Dustless 
83-85% Granulated Hydrated 
CAUSTIC POTASH 
Liquid—Solid—Lump—Flake—Ground 


Full information sent on request. 


SOLVAY SALES CORPORATION 


Alkalies and Chemical Products Manufactured 
by The Solvay Process Company 


40 RECTOR ST. NEW YORK, N. Y. 


NEW DENISON 
HYDRAULIC HOIST 
REDUCES SETTING 

UNLOADING LABOR 


The empty car at the extreme right has been elevated 
to bring lower deck to shoulder height. At the far 
left is a fully loaded kiln car with top deck lowered 


To lower production costs in the ceramic field 
is the constant aim of Denison research and 
development. This new Denison hydraulic 
elevator set-up keeps working decks always 
at near-shoulder height—cars are lowered 
automatically at a constant speed during both 
setting and unloading operations. Placers 
work more rapidly with less fatigue. Much 
hand-transferring of loaded cars is eliminated. 
Supplying ware to placers on easily moved 
stilliards eliminates separate trips to the 
“green room” for each board of ware—saving 
time and work, and reducing breakage. These 
and other advantages bring important savings 
in one of the ceramic industry’s most labor- 
wasting operations. Write today for com- 
plete information on this new development. 


Leading ceramic plants everywhere look to 
Denison for hydraulic equipment to meet all 
production-movement requirements. Denison 
designs and builds equipment that does the 
best job the best and most economical way. 


You may submit your problem to Denison 
without obligation . . . write today. 


DENISON 
ENGINEERING COMPANY 


CHESTNUT AND WATER STS. COLUMBUS, OHIO 
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KILN FURNITURE MADE BY 
CARBORUNDUM TAKES PART 
IN A MINOR REVOLUTION |! 


PEN setting or tile and post setting in tunnel 

kiln practice has created quite a furor...a 

sort of a minor revolution ... in the past 
few years... and kiln furniture by Carborundum 
has played an all important part in the pro- 
ceedings. 
In the first place this type of setting has increased 
available loading space from 40 to 100 per cent. 
It has made possible greater efficiency in labor, 
loading and unloading. Firing costs per dozen 
or per piece have been reduced. 
The percentage of rejected ware 
is greatly reduced by increased 
cleanliness. A more uniformly 
burned ware is possible. Re- 
fractory costs have been cut. 
Now much of the success of the 


CARBORUNDUM 


THE CARBORUNDUM COMPANY 


REG. U.S, PAT. OFF. 


erth Amboy, N. J. 


District Sales Branches: Boston, Chicago, Cleveland, Detroit, Phila- 
delphia, Pittsburgh. Agents: McConnell Sales and Engineering 
Corp., Birmingham, Ala.; Christy Fire Brick Company, St. Louis; 


Harrison & Company, Salt Lake City, Utah; Pacific Abrasive 
Supply Co., Los Angeles, San Francisco, Seattle; 

Denver Fireclay Co., El Paso, Texas. 
Carborundum, Carbofrax and Mullfrax are registered trade-marks 
of The Carborundum Company 


| 


comparatively new practice of open or “bird 
cage” setting has been due to Carborundum- 
made refractory kiln furniture. 

Particular types of “Carbofrax” (high silicon 
carbide content) “Carbo” 40 (semi-silicon 


carbide) and “‘Mullfrax”’ S (sillimanite) have been 
developed for use as kiln furniture and meet all 
of these requirements and more. 

Complete technical and engineering data on 
Carborundum-made furniture sent on request. 


” 


American Ceramic Society 


Anone THE LEADERS in the ceramic 
finishing field, DeVilbiss Spray Equipment is the 
accepted standard of product finishing efficiency 
and economy. These famous manufacturers have 
been DeVilbiss users for years—and they’re still 
buying DeVilbiss Equipment. They know from 
their own experience that they can depend on 
DeVilbiss’ 50 years’ experience for ceramic spray 
equipment of the correct design, quality construc- 
tion and profitable service. Follow the leaders. 

The DeVilbiss Company, Toledo, Ohio. 


DE VILBIS SPRAY SYSTEMS 
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Abrasives 


Carborundum Co. 
Aloxite) 

Celo Mines, Inc. (Almanite Garnet) 

Chicago Vitreous Enamel Product Co. 

The Hommel Co., O., Inc. 

Norton Co. (Alundum-Crystolon) 


Air Conditioning Systems 


Frazier-Simplex, Inc. 


Aloxite (Refractory Products) 


Carborundum Co. 


Alumina (Hydrate and Calcined) 


Ceramic Color & Chemical Mfg. Co 

Drakenfeld, B. F., & Co. 

Du Pont de Nemours, E. I., & Co., 
H. Chemicals Dept. 

Harshaw Chemical Co. 

The Hommel Co., O., Inc. 

Pennsylvania Salt Mfg. Co. 

The Vitro Mfg. Co. 


Alumina (Fused) Brick and Tile 


Electro Refractories & Alloys Corp 


The Vitro Mfg. Co. 


Aluminum Oxide (Calcine) 


The Hommel Co., O., Inc. 


The Vitro Mfg. Co. 


Aluminum Oxide (Fused) 


Carborundum Co. 

Electro Refractories & Alloys Corp 
Harshaw Chemical Co. 

Norton Co. 

The Vitro Mfg. Co. 


Aluudum (Refractory Products) 


Norton Co. 


Ammonium Bicarbonate 


Du Pont de Nemours, E. I., & Co., Inc 
R. & H. Chemicals Dept. 


Solvay Sales Corp. 


Ammonium Bifluoride 


Drakenfeld, B. F., & Co. 

Du Pont de Nemours, E. I., 
R. & H. Chemicals Dept. 

Harshaw Chemical Co. 

The Hommel Co., O., Inc. 

The Vitro Mfg. Co. 


Ammonium Carbonate 


Ceramic Color & Chemical Mfg. Co. 

Drakenfeld, B. F., & Co. 

Du Pont de Nemours, E. I., 
R. & H. Chemicals Dept. 

Harshaw Chemical Co. 

The Hommel Co., O., Inc 

The Vitro Mfg. Co. 


& Co., Inc 


Antimony Oxide 


Cerami_ Color & Mfg. 

Drakenfeld, B. F. Co. 

Du Pont de E. I., & Co., 
R. & H. Chemicals Dept. 

Harshaw Chemical Co. 

The Hommel Co., O., Inc 

The Vitro Mfg. Co 


Inc 


Antimony Sulphide 


Edgar Plastic Kaolin Co. 
Foote Mineral Co. 


The Homme Co,, O., Inc. 


Frazier-Simplex, Inc. 
Green, A. P., Fire Brick Co. 


Arsenic 


Drakenfeld, B. F., & Co. 

Hardinge Co., Inc. 

Harshaw Chemical Co. 

The Hommel Co., O., Inc. 

Ingram-Richardson Mfg. Co. of Indiana 
Inc. 


Automatic Brick Car Loaders 


Lancaster Iron Works, Inc. 


Ball Mills 


Ceramic Color & Chemical Mfg. Co. 

Chicago Vitreous Enamel Product Co. 

Hardinge Co., Inc. 

The Hommel Co., O., In 

Ingram-Richardson Mfg of Indiana, 
Inc. 

McDanel Refractory Porcelain Co 

The Vitro Mfg. Co. 


Ball Mills (Laboratory Type) 


Ceramic Color & Chemical Mfg. Co. 
Chicago Vitreous Enamel Product Co 
Denver Fire Clay Co. 

Drakenfeld, B. F., & Co. 

Hardinge Co., Inc. 

The Hommel Co., O., 


(Carborundum and 


Inc., 


& Co., Inc., 


Arches (Interlocking, Suspending, and Circu- 


Ingr _ Richardson Mfg. ‘Ge of Indiana, 


The Vikeo Mfg. Co. 


Barium Carbonate 


Ceramic Color & Chemical Mfg. Co. 

Drakenfeld, B. F., & Co. 

Du Pont de Nemours, E. I., & Co., 
R. & H. Chemicals Dept. 

Edgar Plastic Kaolin Co. 

Foote Mineral Co. 


Inc 


Hammill & Gillespie, Inc. 

Harshaw Chemical Co. 

The Hommel Co., O., Inc. 

The Vitro Mfg. Co. 
Basic Oxides 

Porcelain Enamel and Mfg. Co. 
Batch Systems 

Frazier-Simplex, Inc. 

Lancaster Iron Works, Inc. 

National Engineering Co. 
Batts 

Carborundum Co. 

Denver Fire Clay Co. 

Electro Refractories & Alloys Corp 

Norton Co. (Alundum-Crystolon) 
Benders (Bar) 

Ransome Concrete Machinery Co. 
Beryl 

Foote Mineral Co. 
Bichromate of Soda 

Harshaw Chemical Co. 

The Hommel Co., O., Inc. 
Bitstone 

Potters Supply Co. 
Blocks (Refractory) 

Carborundum Co. 


(‘‘Carbofrax Alozite’’) 


Chicago Vitreous Enamel Product Co. 


Corhart Refractories Co. 

Denver Fire Clay Co. 

Electro Refractories & Alloys Corp 

Green, A. P., Fire Brick Co 

Louthan Mfg, Co. 

Norton Co 

The Vitro Mfg. Co. 

Body Stains 

Drakenfeld, B. F., & Co. 

Du Pont de Nemours, E. 
R. & H. Chemicals Dept. 


The Hommel Co., O., Inc. 
Bone Ash 

Denver Fire Clay Co. 

Harshaw Chemical Co. 

The Hommel Co., O., Inc. 


Borax 
American Potash & Chemical Co. 
Denver Fire Co. 
Drakenfeld, & Co. 
Du Pont de E. 

R. & H. Chemicals Dept. 

Harshaw Chemical Co. 
The Honrmel Co., O., Inc. 
Pacific Coast Borax Co. 
The Vitro Mfg. Co. 

Borax Glass 


& Co., 


Le, 


Inc., 


I 


ne., 


American Potash and Chemical Corp. 


Ceramic Color & Chemical Mfg. Co. 
Denver Fire Clay Co. 

Drakenfeld, B. F., & Co. 

Du Pont de Nemours, E. I., & Co., Inc., 


R. & H. Chemicals Dept. 
Harshaw Chemical Co. 
The Hommel Co., O., Inc. 
Pacific Coast Borax Co. 
The Vitro Mfg. Co. 

Boric Acid (Anhydrous) 
Denver Fire Clay Co. 
Drakenfeld, B. F., & Co. 
Harshaw Chemical Co. 
The Hommel Co., O., Inc. 
Pacific Coast Borax Co. 
The Vitro Mfg. Co. 


Boric Acid (Crystal, Granular, or Powder) 


American Potash & Chemical Corp. 
Ceramic Color & Chemical Mfg. 
Denver Fire Clay Co. 
Drakenfeld, B. F., & Co. 
Harshaw Chemical Co. 
The Hommel Co., Inc. 
Pacific Coast Borax Co. 
The Vitro Mfg. Co. 
Boron Carbide 
Norton Co 
Brick Machines (also Barrows, Molds) 
Lancaster lron Works, Inc. 
Brick (Refractory) 


Co. 


Carborundum Co. (‘‘Carbofrax Alozxite’’) 


Chicago Vitreous Enamel Product Co. 


Corhart Refractories Co. 
Denver Fire Clay Co 
Electro Refractories & Alloys Corp 
Green, A. P., Fire Brick Co 
Norton Co. 
The Vitro Mfg. Co. 
Buckets (Concrete, Elevator) 
Ransome Concrete Machinery Co. 
Cadmium Sulphide 
Drakenfeld, B. F., & Co. 
Harshaw Chemical Co 
The Hommel Co., O., Inc. 
Carbofrax (Refractory Products) 
Carborundum Co. 
Carbonates (Barium, Lead) 
Ceramic Color & Chemical Mfg. 
Drakenfeld, B. F., & Co. 


Co. 


Du Pont de Nemours, E. 
R. & H. Chemicals Dept. 
Edgar Plastic Kaolin Co 
Harshaw Chemical Co. 
The Hommel Co., O., Inc. 
The Vitro Mfg. Co. 
Castings 
Lancaster Iron Works, Inc. 
Castings (Abrasive Resisting) 
Bethlehem Steel Co 
Caustic Potash 
Du Pont de Nemours, E. I., 
R. & H. Chemicals Dept. 
Harshaw Chemical Co. 
The Hommel Co., O., Inc. 
Solvay Sales Corp. 
Caustic Soda 


Ceramic Color & Chemical Mfg. Co. 


Denver Fire Clay Co. 

Du Pont de Nemours, E. 
H. Chemicals Dept. 

Harshaw Chemical Co. 

The Hommel Co., O., Inc. 

Pennsylvania Salt Mfg. Co. 

Solvay Sales Corp. 

The Vitro Mfg. Co. 

Cements 
Carborundum Co. 


I., & Co., 


& Co., 


& Ca, 


In 


Inc., 


Inc., 


Chicago Vitreous Enamel Product Co. 


Corhart Refractories Co. 


Electro Refractories & Alloys Corp. 


Green, A. P., Fire Brick Co 
Norton Co. 
Pennsylvania Salt Mfg. Co. 

Ceramic Chemicals 
Ceramic Color & Chemical Mfg. 
Drakenfeld, B. F., & Co. 
Du Pont de Nemours, E. 

R. & H. Chemicals Dept. 

Edgar Plastic Kaolin Co 
Harshaw Chemical Co. 
The Hommel Co., O., Inc. 
Metal & Thermit Corp. 
Pennsylvania Salt Mfg. Co. 
Porcelain Enamel and Mfg. Co. 
Titanium Alloy & Mfg. Co. 
The Vitro Mfg. Co. 

Ceramic Specialties 
American Lava Corp 

Cerium Oxide 
Drakenfeld, B. F., & Co. 
Foote Mineral Co. 

Chromite (Natural Chromate of Iron) 
Foote Mineral Co 

Chromium Oxide 


Ceramic Color & Chemical Mfg. Co. 
Chicago Vitreous Enamel Product Co. 


Inc 


Drakenfeld,. B. F., & Co. 
Du Pont de Nemours, E. I., & Co., 
R. & H. Chemicals Dept. 
Harshaw Chemical Co. 
The Hommel Co., O., Inc 
Porcelain Enamel and Mfg. Co. 
The Vitro Mfg. Co. 
Clay (Ball) 
Ceramic Color & Chemical Mfg. Co. 
Du Pont de Nemours, E. 
R. & H. Chemicals Dept. 
Hammill & Gillespie, Inc. 
Harshaw Chemical Co. 
The Hommel Co., O., Inc. 
Kentucky Clay Mining Co. 
Maxson, Elwyn L. 
Paper Makers Importing Co. 
Potters Supply Co. 
Spinks, H. C., Clay Co. 
The Vitro Mfg. Co. 
United Clay Mines Corp. 
Clay (Bentonite) 
American Colloid Co 
Edgar Plastic Kaolin Co. 
Great Lakes Foundry Sand Co. 
Clay (Block) 
Du Pont de Nemours, E. I., & Co., 
R. & H. Chemicals Dept. 
Clay (China) 
Ceramic Color & Chemical Mfg. Co. 
Hammill & Gillespie, Inc. 
Harshaw Chemical Co. 
The Hommel Co., O., 
Maxson, Elwyn L. 
Paper Makers Importing Co. 
The Vitro Mfg. Co. 
United Clay Mines Corp. 
Clay—Cleaners, Feeders 
Lancaster Iron Works, Inc. 
Clay (Electrical, Porcelain) 


Inc. 


Ceramic Color & Chemical Mfg. Co. 


Edgar Plastic Kaolin Co. 
Hammill & Gillespie, Inc. 
The Hommel Co., O., Inc. 
Kentucky Clay Mining Co. 
Maxson, Elwyn L. 


Co. 


Inc., 


I, & Co., I 


Inc 


ne 
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Paper Makers Importing Co. 

Spinks, H. C., Clay Co. 

United Clay Mines Corp. 

Clay (Enamel) 

Ceramic Color & Chemical Mfg. Co. 

Chicago Vitreous Enamel Product Co. 

Du Pont de Nemours, E. I., & Co., 
R. & H. Chemicals Dept. 

Hammill & Gillespie, Inc. 

Hardinge Co., Inc. 

Harshaw Chemical 


The Hommel Co., O., . 


Ingram- Richardson Mig. Co. of Indiana, 


Canney Clay Mining Co. 

Maxson, Elwyn L. 

Metal & Thermit Corp. 

Paper Makers Importing Co. 

Porcelain Enamel and Mfg. Co. 

Spinks, H. C., Clay Co. 

Titanium Alloy & Mfg. Co. 

The Vitro Mfg. Co. 

United Clay Mines Corp. 

Clay (Fire) 

Denver Fire Clay Co. 

Great Lakes Foundry Sand Co. 

Maxson, Elwyn L. 

Paper Makers Importing Co. 

Potters Supply Co 

United Clay Mines Co. 

Clay (German Vallendar) 

Ceramic Color & Chemical Mfg. Co. 

Chicago Vitreous Enamel Product Co. 

Drakenfeld, B. F., & Co. 

Du Pont de Nemours, E. I., & Co., Inc 
R. & H. Chemicals Dept. 

Hammill & Gillespie, Inc. 

Hardinge Co., Inc. 

Harshaw Chemical Co. 

The Hommel Co., O., Inc. 


Ingram-Richardson Mfg. Co. of Indiana, 


Inc. 

Kentucky Clay Mining Co. 

Porcelain Enamel and Mfg. Co. 

The Vitro Mfg. Co. 
Clay (Micronized) 

Porcelain Enamel and Mfg. Co. 
Clay Miners 

American Colloid Co. 

Edgar Plastic Kaolin Co. 

Great Lakes Foundry Sand Co. 

Maxson, Elwyn L. 

Paper Makers Importing Co. 

Spinks, H. C., Clay Co. 

United Clay Mines Corp. 
Clay (Potters) 

Denver Fire Clay Co. 

Hammill & Gillespie, Inc. 

The Hommel Co., O., Inc. 

Kentucky Clay Mining Co. 

Maxson, Elwyn L. 

Paper Makers Importing Co. 

Spinks, H. C., Clay Co 

United Clay Mines Corp. 
Clay (Process Equipment) 

Lancaster Iron Works, Inc. 

National Engineering Co. 
Clay (Sagger) 

Edgar Plastic Kaolin Co. 

Great Lakes Foundry Sand Co. 

The Hommel Co., O, Inc. 

Kentucky Clay Mining Co. 

Maxson, Elwyn L. 

Paper Makers Importing Co. 

Potters Co. 

Spinks, H. Clay Co. 

United Clay Nie Corp. 
Clay-Slip (Albany) 

Hammill & Gillespie, Inc. 

United Clay Mines Corp. 
Clay (Wad) 

Kentucky Clay Co. 

Potters Supply C 

Spinks, H. C., Clay Co. 

United Clay Mines Corp. 
Clay (Wall Tile) 

Edgar Plastic Kaolin Co. 

Hammill & Gillespie, Inc. 

Kentucky Clay Mining Co. 

Maxson, Elwyn L. 

Paper Makers es Co. 

Spinks, H. C., Clay Co. 

United Clay Mines Corp. 
Cleaners 

Pennsylvania Salt Mfg. Co. 

Porcelain Enamel and Mfg. Co. 
Cleaners, Chemical 

Harshaw Chemical Co. 

Pennsylvania Salt Mfg. Co. 
Clocks (Gauge Board) 

Chicago Vitreous Enamel Product Co. 

The Hommel Co., O., Inc. 


Inc., 


Cobalt Oxide 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld, B. F., & Co. 
Du Pont de Nemours, E. I., & Co., 
R. & H. Chemicals Dept. 
Hardinge Co., Inc. 
Harshaw Chemical Co. 
The Hommel Co., O., Inc. 
Ingram-Richardson Mfg. Co. of Indiana, 
nc 
Porcelain Enamel and Mfg. Co 
The Vitro Mfg. Co. 
Cobalt Sulphate 
Drakenfeld, B. F., & Co. 
Harshaw Chemical Co. 
The Hommel Co., O., Inc. 
Colors 
Ceramic Color & Chemical Mfg. Co. 
Chicago Vitreous Enamel Product Co. 
Drakenfeld, B. F., & Co. 
Du Pont de Nemours, E. I., & Co., 
R. & H. Chemicals Dept. 
Hardinge Co., Inc. 
Harshaw Chemical Co. 
The Hommel Co., O., Inc 
Ingram-Richardson Mfg. Co. of Indiana 


Inc., 


Inc., 


nc. 
National Paint & Manganese Co 
Porcelain Enamel and Mfg. Co 
The Vitro Mfg. Co. 
Concrete (Chutes, Grouters) 
Ransome Concrete Machinery Co 
Cones 
The Edward Orton, Jr., Ceramic Founda- 
tion 
Conveying Equipment 
Frazier-Simplex, Inc. 
Lancaster Iron Works, Inc. 
National Engineering Co. 
Copper Oxide 
Drakenfeld, B. F., & Co. 
Harshaw Chemical Co. 
The Hommel Co., O., Inc. 
Corhart 
Corhart Refractories Co. 
Cornwall Stone (Imported) 
Drakenfeld, B. F., & Co. 
Du Pont de Nemours, E. I., & Co., 
R. & H. Chemicals Dept. 
Hammill & Gillespie, Inc. 
Harshaw Chemical Co. 
The Hommel Co., O., Inc 
Maxson, Elwyn L. 
Paper Makers Importing Co. 
Crucibles (Filter, Melting, Ignition) 
Carborundum Co. 
Denver Fire Clay Co. 
Norton Co. 
Potters Supply Co. 
Crushers (Clay) 
Lancaster Iron Works, Inc. 
Cryolite (see Kryolith) 
Ceramic Color & Chemical Mfg. Co. 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
Harshaw Chemical Co. 
The Hommel Co., O., Inc. 
Pennsylvania Salt Mfg. Co. 
The Vitro Mfg. Co. 
Crystolon (Refractory Products) 
Norton Co. 
Cullet, Washing Plants, Incinerators, Crushers 
Frazier-Simplex, Inc. 
Cutters (Bar) 
Ransome Concrete Machinery Co. 
Decorating Supplies 
Ceramic Color & Chemical Mfg. Co. 
Chicago Vitreous Enamel Product Co. 
Drakenfeld, B. F., & Co. 
Du Pont de Nemours, E. I., & Co., Inc 
R. & H. Chemicals Dept. 
Harshaw Chemical Co. 
The Hommel Co., O., Inc 
The Vitro Mfg. Co. 
Disintegrators 
Lancaster Iron Works, Inc. 
National Engineering Co. 
Dryer (Pipe Rack) 
Lancaster Iron Works, Inc. 
Drying Machinery 
Frazier-Simplex, Inc. 
Lancaster Iron Works, Inc. 
Proctor & Schwartz, Inc. 
Electrocast Refractories 
Corhart Refractories Co. 
Enamelers’ Borax 
Porcelain Enamel and Mfg. Co 
Enameling Equipment (Complete) 
Ceramic Color & Chemical Mfg. Co 
Chicago Vitreous Enamel Product Co. 
Frazier-Simplex, Inc. 
Hardinge Co., Inc 
The Hommel Co., O., Inc. 
Ingram-Richardson Mfg. Co. of Indiana, 
Inc 


Inc., 


The Vitro Mfg. Co. 

Enameling Furnaces 
Carborundum Co. 

Ceramic Color & Chemical Mfg. Co. 

Chicago V Product Co. 

Hardinge Co., 

The Hommel Inc. 

Ingram- Richardson Mfg. Co. of Indiana, 
Inc. 

Lancaster Iron Works, Inc. 

Norton Co. 

Enameling Iron (Sheet) 

American Rolling Mill Co. 
Bethlehem Steel Co. 

Enameling Muffiles 

Bethlehem Steel Co. 

Carborundum Co. (Carbofraz) 

Chicago Vitreous Enamel Product Co. 

Frazier-Simplex, Inc. 

Hardinge Co., Inc. 

Ingram-Richardson Mfg. Co. of Indiana, 
Inc. 

Norton Co. (Alundum) 

Enameling (Practical Service) 

Ceramic Color & Chemical Mfg. Co. 

Chicago Vitreous Enamel Product Co. 

Hardinge Co., Inc. 

The Hommel Co., O., Inc. 

Ingram-Richardson Mfg. Co. of Indiana, 
Ine, 

Metal & Thermit Corp. 

Porcelain Enamel and Mfg. Co. 

Titanium Alloy & Mfg. Co. 

The Vitro Mfg. Co. 
Enamels 
Ceramic Color & Chemical Mfg. Co. 
Chicago Vitreous Enamel Product Co. 
Drakenfeld, B. F., & Co. 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 

Hardinge Co., Inc. 

Harshaw Chemical Co. 

The Hommel Co., O., Inc. 

Ingram-Richardson Mfg. Co. of Indiana, 
Inc. 

Porcelain Enamel and Mfg. Co 

The Vitro Mfg. Co. 

Enamel Oxide 
Drakenfeld, B. F., & Co. 

Du Pont de Nemours, E. I., & Co., Inc. 
R. & H. Chemicals Dept. 

Enamels (Porcelain) 

Ceramic Color & Chemical Mfg. Co. 

Chicago Vitreous Enamel Product Co. 

Hardinge Co., Inc. 

The Hommel 'Co., O., Inc. 

Ingram-Richardson Mfg. Co. of Indiana, 
Inc. 

Porcelain Enamel and Mfg. Co. 

Titanium Alloy & Mfg. Co. 

The Vitro Mfg. Co. 

Equipment (Porcelain Enameling) 
Ceramic Color & Chemical Mfg. Co. 
Chicago Vitreous Enamel Product Co. 
The DeVilbiss Co. 

Hardinge Co., Inc. 

The Hommel Co., O., Inc. 

Ingram-Richardson Mfg. Co. of Indiana, 
Inc. 

Exhaust Systems 
The DeVilbiss Co. 

Feldspar 
Ceramic Color & Chemical Mfg. Co. 
Du Pont de Nemours, E. I., & Co., Inc., 

R. & H. Chemicals Dept. 
Harshaw Chemical Co. 
The Hommel Co., O., Inc 
Maxson, Elwyn L. 
National Paint & Manganese Co. 
Paper Makers Importing Co. 
Porcelain Enamel and Mfg. Co. 
The Vitro Mfg. Co. 

Filter Fabrics 
Metakloth Company 

Fire Brick 
Carborundum Co. 

Corhart Refractories Co. 

Denver Fire Clay Co. 

Electro Refractories & Alloys Corp. 
Green, A. P., Fire Brick Co. 
Norton Co. 

Fire Brick—Process Equipment 
Lancaster Iron Works, Inc. 

Fire Clay 
Denver Fire Clay Co. 

Great Lakes Foundry Sand Co 
Green, A. P., Fire Brick Co. 
Spinks, H. C., Clay Co. 

Flint 
Ceramic Color & oy Mfg. Co. 
Du Pont de Nemours, E. I., & Co., In 

R. & H. Chemicals 
Great Lakes Foundry Sand Co 
Harshaw Chemical Co. 

The Hommel Co., O., Inc 
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Floating Construction using Electro shelf-posts and Electro batts 
(left) 5” apart, (center) 34%” apart and (right) 134” apart. 


In keeping with the progress 
of the pottery industry— 


Electro’s Floating Construction has been designed 
to give greater batt life by relieving stresses and 
strains. Floating construction also affords greater 
flexibility in setting ware of different heights, 


thereby increasing the amount of ware per car. 


ELECTRO REFRACTORIES AND ALLOYS CORPORATION; 


ANDREWS BUILDING * BUFFALO, NEW YORK 
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A. P. GREEN(, 


REFRACTORY 
PRODUCTS 


INDUSTRIE 


Leadership has resulted from adher- Products are laboratory controlled— 
ence to highest standards. Almost rigidly tested at every stage of pro- 
inexhaustible eposits of the finest duction. facilities 
haaenasaré fire clays assure uniform are unsurpassed. A staff of trained 
quality. Into every refractory pro- and xpe >rienced engineers safe 

duct goes painstaking research and guard ch A. P. 

years of experience. Green refractory «& ice needs of 


Every step in product development the user. 
is carefully planned and tried. Every i c 
product is thoroughly tested in serv- These are the reasons why “A. P. 
ice before it is ever placed on the Green Refractory Products Serve 
market. the World’s Industries.” 


Write for a free copy of ‘‘The Intimate Life of a Missouri Fire Brick.” 


A. P. GREEN FIRE BRICK CO. 


“THE MOST ADVANCED FIRE BRICK PLANT IN THE WORLD 


MEXICO, MISSOURI U.S. A. 


“CLAYS | 


English China and Ball 


Quality 


FRITS 


COLORS 


HEATING ELEMENTS 
| tocked for 


CERAMIC BODIES | 
SAGGER USES | SHIPMENT 


| 
| 
Ceramic Specialties Include | THE 
Whiting : Paris White : Magnesite | @) at @) M M EL c @) 
Cornwall Stone : Barium Carbonate Since 


Zinc Oxide : Enameling Clays : Etc. 
209 Fourth Avenue Pittsburgh, Pa. 


LET OTHERS IMITATE -:- WE ORIGINATE 


HAMMILL & GILLESPIE, INC. te 
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BUYERS’ GUIDE—A merican Ceramic 


Maxson, Elwyn L. 

Paper Makers Importing Co 

Porcelain Enamel and Mfg. Co 
Flint Pebbles 

Ceramic Color & Chemical Mfg. Co 

Chicago Vitreous Enamel Product Co 

Hardinge Co., Inc 

The Hommel Co., O., 

Ingram-Richardson Mfg 

Inc 

The Vitro Mfg. Co 
Floors (Non-Slip) 

Norton Co. 
Fluorspar 

Harshaw Chemical Co 

The Hommel Co., O., Inc 
French Flint 

Maxson, Elwyn L. 

Paper Makers Importing Co. 


Inc. 


Co. of Indiana 


{ Frit 

| Ceramic Color & Chemical Mfg. Co 

} Chicago Vitreous Enamel Product Co 

I Hardinge Co., Inc 

i Harshaw Chemical Co. 

The Hommel Co., O., Inc. 

Ingram-Richardson Mfg. Co 
Inc 

Porcelain Enamel and Mfg. Co 

fitanium Alloy & Mfg. Co. 

The Vitro Mfg. Co 

Frosting Mixtures 
Drakenfeld, B. F., & Co. 

Harshaw Chemical Co. 
The Hommel Co., O., Inc. 

Fuel Oil Systems and Control, Stokers 
Bethlehem Steel Co. 
Frazier-Simplex, Inc. 

Furnaces 
Carborundum Co. (Carboradiant) 
Chicago Vitreous Enamel Product Co 
Denver Fire Clay Co. 
Frazier-Simplex, Inc. 
Hardinge Co., Inc. 

Che Hommel Co., O., Inc 

Ingram-Richardson Mfg. Co 
Inc 

Swindell-Dressler Corp 

Furnaces, Enameling 
Swindell-Dressler Corp 

Glass Bending Ovens, Glass Decorating Ma- 

chines 
Frazier-Simplex, 

Glass Equipment 
Hartford-Empire Co. 

Lancaster Iron Works, Inc. 

Glass Melting Tanks and Furnaces 
Frazier-Simplex, Inc. 

Glass Sand 
Great Lakes Foundry Sand Co 

Glass Thickness Gauge 
Bausch & Lomb Optical Co. 

Glaze and Body Spar 
Ceramic Color & Chemical Mfg. Co 
Du Pont de Nemours, E. I., & Co. 

R. & H. Chemicals Dept. 
Harshaw Chemical Co 
Che Hommel Co., O., Inc. 
Maxson, Elwyn L. 
Paper Makers Importing Co 
Porcelain Enamel and Mfg. Co. 
The Vitro Mfg. Co. 

Glazes and Enamels 
Ceramic Color & Chemical Mfg. Co 
Chicago Vitreous Enamel Product Co 
Drakenfeld, B. F., & Co. 

Du Pont de Nemours, E. I., & Co., 
R. & H. Chemicals Dept. 

Hardinge Co., Inc 

Harshaw Chemical Co. 

The Hommel Co., O., Inc. 

Ingram-Richardson Mfg. Co 
Inc 

Porcelain Enamel and Mfg. Co. 

Titanium Alloy & Mfg. Co. 

The Vitro Mfg. Co. 

Glaze Spar 
Ceramic Color & Chemical Mfg. Co. 
Du Pont de Nemours, E. I., & Co., Inc., 

R. & H. Chemicals Dept. 
Harshaw Chemical Co. 
The Hommel Co., O., 
Maxson, Elwyn ion 
Paper Makers Importing Co. 

Goggles 
The Hommel Co., O., Inc. 

Willson Products, Inc. 

Gold 
Ceramic Color & Chemical Mfg. Co 
Drakenfeld, B. F., & Co. 

Du Pont de Nemours, E. I., 
R. & H. Chemicals Dept. 

Harshaw Chemical Co 

The Hommel Co., O., Inc 

The Vitro Mfg. Co. 


of Indiana 


of Indiana 


Inc. 


Inc 


Inc., 


of Indiana 


Inc. 


& Co., Inc., 


Society 24 


Gold Decorations 


Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept 
The Hommel Co., O., Inc. 
Granulators 
Lancaster Iron Works, Inc. 
Grinding Wheels 
Carborundum Co. (Carborundum and 


Aloxite) 
Chicago Vitreous Enamel Product Co 
Norton Co. (Alundum-Crystolon) 

Hearths 

Carborundum Co 

Carbofrax heat treating) 
Corhart Refractories Co. 
Electro Refractories & Alloys Corp 
Green, A. P., Fire Brick Co 
Norton Co. (Crystolon) 

Hearths (High Aluminous Clay, 
Sintered Aluminum Oxide, 
Carbide) 

Carborundum Co 

Norton Co. 
Hoppers (Floor, Tower) 

Ransome Concrete 
Hose (Air and Fluid) 

The DeVilbiss Co 
Hydrofliuoric Acid 

Harshaw Chemical Co 

The Hommel Co., O., Inc. 
Hydraulic Propellers 

Denison Engineering Co 
Iron Chromite 

Edgar Plastic Kaolin Co 

Harshaw Chemical Co. 

Iron (Enameling) 

American Rolling Mill Co 
Bethlehem Steel Co. 
Iron Oxide 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld, B. F., & Co 
Du Pont de Nemours, E. I., & Co., 
R. & H. Chemicals Dept. 
Edgar Plastic Kaolin Co 
Harshaw Chemical Co. 
The Hommel Co., O., Inc. 
National Paint & Manganese Co 
Porcelain Enamel and Mfg. Co 
The Vitro Mfg. Co. 
Kaolin 
Ceramic Color & Chemical Mfg. Co 
Edgar Plastic Kaolin Co 
Hammill & Gillespie, Inc 
Harshaw Chemical Co 
rhe Hommel Co., O., Inc. 
Maxson, Elwyn L. 
Paper Makers Importing Co 
United Clay Mines Corp 
The Vitro Mfg. Co 
Kellog AA Refractories 
Electro Refractories & Alloys Corp 
Kilns, China (Decorating) 
Denver Fire Clay Co 
Drakenfeld, B. F., & Co 
Frazier-Simplex, Inc. 
The Hommel Co., O., Inc 
Swindell-Dressler Corp. 
Kilns- (Electric, Circular, Tunnel) 
Swindell- Dressler Corp. 

Kiln Furniture (Silicon Carbide, Semi-Silicon 

Carbide) (Refractory) 
Electro Refractories & Alloys Corp 
Louthan Mfg. Co. 
Kyanite 
Celo Mines, Inc. 
Kryolith (see Cryolite 
Pennsylvania Salt Mfg. Co 
Laboratory Ware 
Norton Co. 

Lehr Tile (High Aluminous Clay, Electrically 
Sintered Aluminum Oxide, Silicon 
Carbide) 

Carborundum Co. 
Electro Refractories & Alloys 

Lehrs 

Frazier-Simplex, Inc. 
Swindell-Dressler Corp. 
Lehrs (Electric or Fuel Heated) 
Frazier-Simplex, Inc 
Swindell-Dressler Corp. 

Lehr Loaders 

Frazier-Simplex, Inc. 
Linings (Furnace Refractory, Block Refrac- 
tory Plate, Brick, and Tile) 
Carborundum Co. 
Chicago Vitreous Enamel Product Co. 
Corhart Refractories Co. 
Denver Fire Clay Co. 
Electro Refractories & Alloys Corp 
Hardinge Co., Inc 
Ingram-Richardson Mfg 
Ine 


Machinery Co 


Corp 


Co. of Indiana, 


Electrically 
Silicon 


Inc., 


Norton Co. 

The Vitro Mfg. Co 
Lithium Carbonate 

Drakenfeld, B. F., & Co 

Edgar Plastic Kaolin Co 

Foote Mineral Co 
Lithium Minerals 

Foote Mineral Co 
Loaders (Bucket) 

National Engineering Co 
Magnesia (Fused) 


Electro Refractories & Alloys Corp 
Norton Co. 
Magnesia (Sintered, Calcined) 
Drakenfeld, B. F., & Co. 
Du Pont de Nemours, E. I., & Co., Inc., 


R. & H. Chemicals Dept. 
Harshaw Chemical Co. 
The Hommel Co., O., Inc. 
Porcelain Enamel and Mfg. Co. 
Magnesite 
Ceramic Color & Chemical Mfg. Co. 


Drakenfeld, B. F., & Co. 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
Hammill & Gillespie, Inc. 
Harshaw Chemical et 
The Hommel Co., O., Inc. 
The Vitro Mfg. Co 
Magnesite Calcined 
Foote Mineral Co 
The Hommel Co., O., Inc 
Magnesium Carbonate 
Drakenfeld, B. F., & Co. 
Harshaw Chemical Co. 
The Hommel Co., O., Inc. 
Manganese 
Ceramic Chemical Mfg. Co 
Drakenfeld, F., & Co. 
Du Pont de oo. E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
Hammill & Gillespie, Inc. 
Harshaw Che mics 
The Hommel Co., , Inc 
National Paint & M inganese Co 
The Vitro Mfg. Co. 
Manganese Dioxide 
Drakenfeld, B. F., & Co 
Edgar Plastic Kaolin Co 
Foote Mineral Co 
National Paint & Manganese Co 
Manganese (Oxide) 
Ceramic Color & Chemical Mfg. Co 
Corhart Refractories Co. 
Drakenfeld, B. F., & Co 
Du Pont de Nemours, E. I., & Co., Inc 
R. & H. Chemicals Dept. 
Harshaw Chemical Co. 
lhe Hommel Co., O., Inc. 
National Paint & Manganese Co 
Masks (Breathing) 
The DeVilbiss Co 
Drakenfeld, B. F., & Co 
Willson Products, Inc. 
Metals (Porcelain Enameling) 
American Rolling Mill Co 
Bethlehem Steel Co. 
Micronized Products 
Porcelain Enamel and Mfg. Co 
Microscopes (Polarizing) 
Bausch & Lomb Optical Co. 
Minerals 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld, B. F., & Co. 
Du Pont de Nemours, E. I., & Co., Inc., 


R. & H. Chemicals Dept. 
Edgar Plastic Kaolin Co 
Hammill & Gillespie, Inc. 
Harshaw Chemical Co. 
The Hommel Co., O., Inc 
National Paint & Manganese 
The Vitro Mfg. Co 
Mixers 
National Engineering Co 
Ransome Concrete Machinery Co 
Mixers (Batch) 
Lancaster Iron Works, Inc. 
National Engineering Co 


Co 


Mixers (Concrete, Paving, Road Paving, 
Plaster, Asphalt, Truck, Mortar, 
Bituminous) 


Lancaster Iron Works, Inc. 
Ransome Concrete Machinery Co 
Mixers (Laboratory) 
Lancaster Iron Works, Inc 
National Engineering Co. 
Mold Sanders 
Lancaster Iron Works, Inc. 
Muffles (Furnace) (Laboratory) 
Carborundum Co. (Carbofrax) 
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Chicago Vitreous Enamel Product Co 
Denver Fire Clay Co. 
Electro Refractories & Alloys Corp 
Frazier-Simplex, Inc 
Hardinge Co., Inc 
Ingram-Richardson Mfg 
Inc 
Norton Co. 
Mullers (Batch) 
Lancaster Iron Works, Inc. 
National Engineering Co. 
Muriatic Acid 
Denver Fire Clay Co. 
Harshaw Chemical Co. 


Co. of Indiana 


The Hommel Co., O., Inc. 

Pennsylvania Salt Mfg. Co. 
Needle Antimony 

Edgar Plastic Kaolin Co 

Harshaw Chemical Co. 

The Hommel Co., O., Inc. 


Nepheline Syenite 
Great Lakes Foundry Sand Co. 
Nickel Salts 
Drakenfeld, B. F., & Co. 
Harshaw 
The Hommel Co., , Ene. 


Nitrates (Cobalt, da 


Ceramic Color & Chemical Mfg. Co. 
Drakenfeld, B. F., & Co. 
Du Pont de Nemours, E. I., & Co., Inc., 


R. & H. Chemicats Dept. 
Harshaw Chemical Co. 
The Hommel Co., O., Inc. 
The Vitro Mfg. Co. 
Nitre 
Harshaw Chemical Co. 
The Hommel Co., O., Inc. 


Norbide (Norton Boron Carbide) 
Norton Co. 
Olivine 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 


Opacifiers 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld, B. F., & Co. 
Du Pont de Nemours, E. I., & Co., 

R. & H. Chemicals Dept. 

Hardinge Co., Inc 
Harshaw Chemical Co. 
The Hommel Co., O., Inc. 
Ingram-Richardson Mfg. Co. of Indiana, 


Inc., 


ne 
Metal & Thermit Corp. 
Pennsylvania Salt Mfg. Co. 
Porcelain Enamel and Mfg. Co. 
Titanium Alloy & Mfg. Ca. 
The Vitro Mfg. Co. 
Overglaze Colors 
Drakenfeld, B. F., & Co. 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
Oxides 
Ceramic Color & Chemical Mfg. Co. 
Chicago Vitreous Enamel Product Co. 
Drakenfeld, B. F., & Co. 
Du Pont de Nemours, E.i., & Co., 1 
R. & H. Chemicals Dept. 
Hardinge Co., Inc. 
Harshaw Chemical Co. 
The Hommel Co., O., Inc. 
Ingram-Richardson Mfg. Co. of Indiana, 


nc., 


Inc 
Metal & Thermit Corp. 
National Paint & Manganese Co 
Porcelain Enamel and Mfg. Co. 
Titanium Alloy & Mfg. Co. 
The Vitro Mfg. Co. 
Palladium Decorations 
Du Pont de Nemours, E. I., 
R. & H. Chemicals Dept. 
The Hommel Co., O., Inc. 
Pins 
Chicago Vitreous Enamel Product Co. 
Hardinge Co., Inc. 
The Hommel Co., O., 
Ingram- Richardson hte” ‘Co of Indiana, 
ne 
Louthan Mfg. Co. 
Potters Supply Co. 
Pins (Tile Setter) 
Louthan Mfg Co 
Placers (Concrete Pneumatic ) 
Ransome Concrete Machinery Co. 
Placing Sand 
Great Lakes Foundry Sand Co. 
United Clay Mines Co. 


Platinum Decorations 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
The Hommel Co., O., Inc. 


& Co., Inc., 


Polariscopes 
Bausch & Lomb Optical Co. 
Frazier-Simplex, Inc. 
Porcelain Enameling Service (Practical) 
American Rolling Mill Co. 
Ceramic Color & Chemical Mfg. Co 
Chicago Vitreous Enamel Product Co 
Hardinge Co., Inc 
The Hommel Co. Inc. 
Ingram-Richz Mfg Co 
Inc 
Porcelain Enamel and Mfg. Co. 
Titanium Alloy & Mfg. Co 
The Vitro Mfg. Co. 
Porcelain Enamels 
Ceramic Color & Chemical Mfg. Co 
Chicago Vitreous Enamel Product Co 
Du ag: de Nemours, E. I., & Co., Inc., 
. & H. Chemicals Dept. 
Hardinee Co., Inc 
The Hommel Co., O., Inc. 
Ingram-Richardson Mfg. Co 
Inc 
Porcelain Enamel and Mfg. Co 
Titanium Alloy & Mfg. Co 
The Vitro Mfg. Co. 
Potters Wheels 
Denver Fire Clay Co. 
Potash (Carbonate) 
Ceramic Color & Chemical Mfg. Co 
Du Pont de Nemours, E. I., & Co., 
R. & H. Chemicals Dept. 
Harshaw Chemical Co. 
The Hommel Co., O., Inc 
Solvay Sales Corp. 
The Vitro Mfg. Co 
Producer Glass Plants 
Frazier-Simplex, 
Pug Mills 
Lancaster Iron Works, Inc 
Pyrites (Natural Iron Sulphide) 
Foote Mineral Co 
The Hommel Co., O., 
Pyrometer Tubes 
Carborundum Co 
Electro Refractories & Alloys Corp 
Montgomery Porcelain Products Co 
Pyrometer Tubes (Refractory and Hard 
Porcelain) 
Denver Fire Clay Co 
Green, A. P., Fire Brick Co 
McDanel Refractory Porcelain Co 
Montgomery Porcelain Products Co 
Norton Co. 
Pyrometers (Optical, Radiation, Surface, Im- 
mersion, Needle) 
Pyrometer Instrument Co. 
Pyrometric Cones 
The Edward Orton, Jr., 
tion 
Racks, Firing (Refractory) 
Louthan Mfg. Co. 
Raw Material Handling Equipment 
Frazier-Simplex, Inc. 


of Indiana, 


of Indiana 


Inc., 


Inc 


Inc 


Ceramic Founda 


Lancaster Iron Works, Inc. 
Refractometers 

Bausch & Lomb Optical Co. 
Refractories 


Carborundum Co. 
Corhart Refractories Co. 
Denver Fire Clay Co. 
Electro Refractories & Alloys Corp 
Green, A. P., Fire Brick Co 
Louthan Mfg. Co. 
Norton Co. 
Refractory Materials 
American Lava Corp 
Carborundum Co. 
Chicago Vitreous Enamel Product Co. 
Corhart Refractories Co. 
Denver Fire Clay Co. 
Electro Refractories & Alloys Corp 
Louthan Mfg. Co. 
Norton Co. 
Titanium Alloy & Mfg. Co. 
Respirators 
Chicago Vitreous Enamel Product Co. 
The DeVilbiss Co. 
Drakenfeld, B. F., & Co 
The Hommel Co., O., Inc. 
Willson Products, Inc. 


Rutile 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld, B. F., & Co. 


Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 

Edgar Plastic Kaolin Co 

Foote Mineral Co 

Harshaw Chemical Co. 

The Hommel Co., O., Inc. 

Metal and Thermit Corp. 

National Paint & Manganese Co 

Titanium Alloy & Mfz. Co. 

The Vitro Mfg. Co. 


Saggers 
Carborundum Co. 
Electro Refractories & Alloys Corp 
Norton Co. 
Potters Supply Co. 
Salt Cake 
American Potash & Chemical Co 
Drakenfeld, B. F., & Co. 
Harshaw Chemical Co. 
The Hommel Co., O., Inc. 
Pennsylvania Salt Mfg. Co 
Sandblast Helmets 
Willson Products, 
Sandblast Sand 
Great Lakes Foundry Sand Co 
Sand Grinder and Sifters 


Inc. 


Lancaster Iron Works, Inc. 
Saponin 
The Hommel Co., O., Inc. 


Screening and Magnetic Separators 
National Engineering Co. 
Selenite of Sodium 
Drakenfeld, B. F. 
The Hommel Co., ¢ 
The Vitro Mfg. og 
Selenium 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld, B. F., & Co. 
Du Pont de Nemours, E. I., 
R. & H. Chemicals Dept. 
Harshaw Chemical Co. 
Tne Hommel Co., O., Inc. 
The Vitro Mfg. Co. 
Setters (Tableware) 
Louthan Mfg. Co. 
Sheaves (Tower) 
Ransome Concrete Machinery Co. 
Sheets (Enameling Iron) 
American Rolling Mill Co. 
Bethlehem Steel Co. 
Silica (Fused) 
Edgar Plastic Kaolin Co 
Electro Refractories & Alloys C 
The Hommel Co., O., Inc. 
Silicate of Soda 
Ceramic Color & Chemical Mfg. Co 
Denver Fire Clay Co. 
Harshaw Chemical Co 
The Hommel Co., O., Inc. 
Silicon Carbide 
Carborundum Co. 
Electro Refractories & Alloys Corp 
Norton Co. 
Silicon Carbide Firesand 
Carborundum Co. 
Sillimanite Refractories 
Denver Fire Clay Co. 
Electro Refractories & Alloys Corp 
Slab Pushers—Hydraulic 
Denison Engineering Co 
Slabs (Furnace) 
Carborundum Co. 
Electro Refractories & Alloys Corp 
Ingram-Richardson Mfg. Co. of Indiana 
Inc 
Norton Co. 
Soda Ash 
American Potash and Chemical Corp 
Ceramic Color & Chemical Mfg. Co. 
Denver Fire Clay Co 
Du Pont de Nemours, E. & Co., 
R. & H. Chemicals ban 
Harshaw Chemical Co. 
The Hommel Co., O., Inc. 
Pennsylvania Salt Mfg. Co 
Solvay Sales Corp. 
The Vitro Mfg. Co. 
Sodium Antimonate 
Ceramic Color & Chemical Mfg. Co 
Drakenfeld, B. F., & Co. 
Du Pont de Nemours, E. I., & Co., 
R. & H. Chemicals Dept. 
Harshaw Chemical Co. 
The Hommel Co., O., Inc. 
Metal & Thermit Corp. 
The Vitro Mfg. Co. 
Sodium Fluoride 
Ceramic Color & Chemical Mfg. Co. 
Denver Fire Clay Co. 
Drakenfeld, B. F., & Co. 
Du Pont de Nemours, E. I., & Co., 
R. & H. Chemicals Dept. 
Harshaw Chemical Co. 
The Hommel Co., O., Inc. 
The Vitro Mfg. Co. 
Sodium Metasilicate 
Harshaw Chemical Co. 
Sodium Nitrite 
Harshaw Chemical Co. 
The Hommel Co., O., Inc. 
Sodium Silica Fluoride 
Ceramic Color & Chemical Mfg. Co 
Du Pont de Nemours, E. I., & Co., Inc 
R. & H. Chemicals Dept. 


Co. 
, Inc. 


& Co., Inc 


orp 


Inc., 


Inc., 


Inc 
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Harshaw Chemical Co. 
The Hommel Co., O., Inc. 
Sodium Uranate 
Drakenfeld, B. F., & Co. 
Harshaw Chemical Co 
The Hommel Co., O., Inc. 
Soot Blowers 
Frazier-Simplex, Inc. 
Special Machines 
Frazier-Simplex, Inc. 
Spar 
Ceramic Color & Chemical Mfg. Co 
Du Pont de Nemours, E. I., & Co 
R. & H. Chemicals Dept. 
Harshaw Chemical Co 
The Hommel Co., O., Inc. 
Maxson, Elwyn L. 
National Paint & Manganese 
Paper Makers Importing Co 
The Vitro Mfg. Co. 
Spray Booths 
The DeVilbiss Co. 
The Hommel Co., O., 
Spraying Equipment 
The DeVilbiss Co. 
The Hommel Co., 
Spurs 
Louthan Mfg. Co 
Potters Supply Co. 
Stacks 
Lancaster Iron Works, Inc 
Steel Plate Construction 
Bethlehem Steel Co. 
Lancaster Iron Works, Inc 
Stilts 
The Hommel Co., O., 
Louthan Mfg. Co. 
Potters Supply Co 
Sulfuric Acid 
Denver Fire Clay Co 
Harshaw Chemical Co 
The Hommel Co., O., Inc 
Pennsylvania Salt Mfg. Co 
Talc 
Ceramic Color & Chemical Mfg. Co 
Du Pont de Nemours, E. I., & Co 
R. & H. Chemicals Dept. 
Hammill & Gillespie, Inc. 
Harshaw Chemical Co 
The Hommel Co., O., Inc 
Paper Makers Importing Co 
Tanks 
Frazier-Simplex, Inc. 
Tank Blocks 
Corhart Refractories Co. 
Tanks (Pickle) 
Chicago Vitreous Enamel Product Co 
The Hommel Co., O., Inc 
Tanks for Raw Material Steel or Concrete 
Bethlehem Steel Co 
Lancaster Iron Works, Inc. 
Tile (Floor) 
Norton Co. 


Inc., 


Co 


Inc. 


O., Inc. 


Inc 


Inc 


American Ceramic Society 


Tile (Muffle 
Carborundum Co 
Electro Refractories & Alloys Corp 


Norton Co 


Tile Setter Pins 
Louthan Mfg 


Refractory) 

Carborundum Co. (Carbofrax) 
Chicago Vitreous Enamel Product Co. 
Denver Fire Clay Co 

Electro Refractories & Alloys Corp. 


Co 
Tile 


Green, A. P., Fire Brick Co 
Norton Co. 

Tile (Wall 
Denver Fire Clay Co 
Green, A. P., Fire Brick Co 


Tin Oxide 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld, B. F., & Co. 
Du Pont de Nemours, E. I., & Co., Inc. 
R. & H. Chemicals Dept. 
rhe Hommel Co., O., Inc. 
Metal & Thermit Corp. 
rhe Vitro Mfg. Co 
Titanium 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld, B. F., & Co. 
Harshaw Chemical Co. 
The Hommel Co., O., Inc. 
National Paint & Manganese Co 
litanium Alloy & Mfg. Co. 
Ihe Vitro Mfg. Co. 
Titanium Oxide 
Ceramic Color & Chemical Mfg. Co 
Drakenfeld, B. F., & Co. 
Du Pont de Nemours, E. I., 
R. & H. Chemicals Dept. 
Harshaw Chemical Co 
lhe Hommel Co., O., Inc 
Metal & Thermit Corp 
National Paiat & Manganese Co 
litanium Alloy & Mfg. Co 
The Vitro Mfg. Co 
Concrete, Concrete Elevating, Steel 
Elevating) 
Ransome Concrete Machinery Co 
Trisodium Phosphate 
Harshaw Chemical Co 


& Co., Inc. 


Towers 


Trucks 
Lancaster Iron Works, Inc 
Tubes (Insulating 
Carborundum Co 
Green, A. P., Fire Brick Co 
Louthan Mfg. Co 


McDanel Refractory Porcelain Co 
Norton Co 


Tubes (Pyrometer) 
Carborundum Co 
Denver Fire Clay Co 
Electro Refractories & Alloys Corp 
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McDanel Refractory Porcelain Co. 
Montgomery Porcelain Products Co 
Norton Co. 

Uranium Oxide 
Drakenfeld, B. F., & Co. 
Harshaw Chemical Co 


The Hommel Co., O., Inc 
Uranium Oxide (Yellow-Orange-Black) 
Drakenfeld, B. F., & Co 


Du Pont de Nemours, E. I., & Co., Inc 
R. & H. Chemicals Dept. 
The Hommel Co., O., Inc. 
The Vitro Mfg. Co 
Water Softening Plants 
Frazier-Simplex, Inc 
Wet Enamel 
Ceramic Color & Chemical Mfg. Co 


Chicago Vitreous Enamel Product Co 

Hardinge Co., Inc 

The Hommel Co., O., Inc. 

Ingram-Richardson Mfg 
Inc, 

Porcelain Enamel and Mfg. Co 

Titanium Alloy & Mfg. Co 

The Vitro Mfg. Co 

Whiting 
Ceramic Color & Chemical Mfg. Co 
Drakenfeld, B. F., & Co 


Co. of Indiana 


Du Pont de Nemours, E. I., & Co., Inc 
R. & H. Chemicals Dept. 
Hammill & Gillespie, Inc. 
Harshaw Chemical Co 
rhe Hommel Co., O., Inc. 
Paper Makers Importing Co 
The Vitro Mfg. Co 
Winding Drums 
Lancaster Iron Works, Inc. 
Zinc Oxide 
Ceramic Color & Chemical Mfg. Co 


Du Pont de Nemours, E. I., & Co., Inc 
R. & H. Chemicals Dept. 
Harshaw Chemical Co 


The Hommel Co., O., Inc 
National Paint & Manganese Co 
The Vitro Mfg. Co 

Zircon 
Edgar Plastic Kaolin Co 
Foote Mineral Co 


rhe Hommel Co., O., Inc. 
Zirconia 
Ceramic Color & Chemical Mfg. Co. 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
Harshaw Chemical Co. 
The Hommel Co., O., Inc. 
Metal & Thermit Corp 
Titanium Alloy & Mfg. Co. 
The Vitro Mfg. Co 
Zirconium Oxide 
Foote Mineral Co 
The Hommel Co., O., Inc. 
Zirkite (Natural ZrO») 
Foote Mineral Co. 


THE MARK OF QUALITY 


THE PORCELAIN ENAMEL & MFG. CO. 
PEMCO and EASTERN AVES., BALTIMORE, MD. 


Geld 


INGRAM-RICHARDSON MFG. CO. OF IND., INC. 


FRANKFORT, INDIANA 


FOR EVERY CERAMIC NEED 


UNITED CLAY MINES 
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_...... the spirit prevails 


Harshaw pioneered in ceramic research thirty-five years ago—the pioneer spirit still 
prevails in the work today... . Experiments in new fields, development of new bases 
for colors, and a never-ending creation of new color shades have made and will make 
ceramic progress. When you step out into new fields, call on Harshaw’s technical 
staff and experience. And, whenever you need colors, chemicals or opacifiers, Har- 
shaw’s experience and manufacturing facilities guarantee you uniform, dependable 
materials .... Call Harshaw today. 


THE HARSHAW CHEMICAL CO. 


General Offices and Research Laboratories: 1945 East 97th St., Cleveland, Ohio 
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COLORS 
| CERAMIC C0 For Satisfaction in Production 


For Enamels:—Colors and Oxides; Smelter Oxides; Graining, Printing, Banding, 
and Screening Colors. 

For Pottery:—-Glaze and Body Stains; Underglaze and Overglaze Colors for Banding, 
Spraying, and Screening; Fritted Glazes and Fluxes. 

For Glass:— Enamels; Vitrifiable Colors for Banding, Spraying, and Screening; Print- 
ing Colors; Fluxes; Batch Colors. 

Decorating Supplies:— Printing Tissue; Screening Oils, French Fat Oil, Oil of 
Copaiba, Balsam Fir, Damar Varnish; Brushes; Knives and Spatulas; Grinding Mills. 


Aluminum Hydrate Chrome Oxide, Green Nickel Oxide, Black Sodium Antimonate 
Ammonium Carbonate Clay, Vallendar Nickel Oxide, Gray Sodium Bichromate 
Antimony Oxide Cobalt Oxide, Black Nickel Sulphate Sodium Silicate 
Potassium Bichromate Sodium Silico Fluoride 
Potassium Nitrate Sodium Uranate 

Cadmium Carbonate Kryolith Powder Blue Titanium Oxide 
Cadmium Oxide Lead Chromate Rutile, Powdered Uranium Oxide, Orange 
Cadmium Sulphide Magnesium Carbonate Selenium Uranium Oxide, Yellow 
Calcspar Manganese Dioxide Sodium Aluminate Zirconium Oxide 


“CERAMIC” COLORS 


CERAMIC COLOR & CHEMICAL MFG. CO., NEW BRIGHTON, PENNA. 


Ceramic Service? 
We Give It 


We Sell— 

We Manuf acture Ball Clays—Kentucky 
Pins—all shapes and lengths Sagger Clays—Kentucky 
Stilts Ground Fire Clay—Ohio, 

Pennsylvania 
Thimbles Bitstone—all sizes 
Spurs Fire Brick 

Imported Paris White 
Domestic Whiting 
Crucibles Georgia Kaolin 
Tile for Decorating Kilns Modeling Clay 


THE POTTERS SUPPLY COMPANY 


EAST LIVERPOOL, OHIO 
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THE SHARP-SCHURTZ 


COMPANY 


CHEMISTS FOR THE CERAMIC INDUSTRY 


WE HAVE FULLY EQUIPPED LABORATORIES AT 


LANCASTER, OHIO U.S.A. 


EXECUTIVE WANTED—GLASS INDUSTRY 
Salary, $12,000—S15,000 


Executive vice-president wanted to head manu- 
facturing activities of leading manufacturer of 
flat glass. Executive experience and technical 
background in glass industry essential. Age 
10-50. Middle West. Mail 
qualifications, experience, and personal data. 
Confidential. Box 177F, American Ceramic 
Society, 2525 N. High St., Columbus, Ohio. 


Headquarters, 


EMERSON P.. POSTE 


CONSULTING CHEMICAL ENGINEER 


ANALYSES: CERAMIC Raw MATERIALS AND PRODUCTS, 
FUELS. IRON AND STEEL, ETC. 


SPECIAL INVESTIGATIONS: PHYSICAL AND CHEMI- 
CAL TESTS ON ENAMEL, ETC. 


309 McCALLIE AVE., 
CHATTANOOGA, TENN. 


WANTED — Ceramic Engineer. 
For general work in manufac- 
ture of grinding wheels. Experi- 
ence necessary. Young married 
man desired. 

Mid-West Abrasive Co. 


2189 Beaufait Ave. 
Detroit, Michigan 


JOHN P. DALTON 


Technical Ceramics 


SPECIAL INVESTIGATIONS 
RESEARCH 


121 WARD PKWY KANSAS CITY, MO. 


POSITION WANTED 


with a progressive company by man 
now employed. Ceramic education. 
Experienced in the development, 
manufacture, control, and sale of fire 
clay, silica, chrome, and magnesite re- 
fractories and their specialties. Ad- 
dress: Box 176F, American Ceramic 
Society, 2525 N. High St., Columbus, 
Ohio. 


Tunnel, Truck and Humidity Dryers 


for— Dry Pressed Electrical Porcelain 

High Voltage Electrical Porcelain 

Sanitary Porcelain 

Floor and Wall Tiie 

Abrasive Wheels 

Glass Pots and Blocks 

Refractory Bricks and Shapes 

Also Stove Rooms and Mangles for 
General Dinnerware 


PROCTOR & SCHWARTZ, INC. 


The Largest Builders of Drying Machinery for Industry 
Seventh Street & Tabor Road, Philadelphia, Pa. 


RESEARCH WORKERS 


We offer every cooperation, assistance and counsel in de- 
veloping new ideas applying to ceramic products of all kinds 
Write or call at our office, where complete laboratory 
and technical facilities are available 
Distributors for the following Foote Minerals—Amblygo- 
nite, Antimony Sulphide, Barium Carbonate, Beryl, 
Chromite, Black Iron Oxide, Red Iron Oxide, Kaltan, 
Lithium Salts, Manganese Dioxide, Rutile, Fused Silica, 
Spodumne, Thorium Oxide, Zirconium Oxide 
Edgar Clays—Florida and Georgia—for Every Pottery 
Service. Wyodak Bentonite, Licensed under Kraus patents 


EDGAR PLASTIC KAOLIN CO. 
Metuchen, N. J. 


Over Half a Century of Satisfactory Service 
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QUALITY COLORS 


for 
QUALITY WARE 


Whether your requirements are 
large or small, we take the 


same painstaking care to 
serve you promptly and 
efficiently. Write us 
on any problem 
involving ce- 


* 
Acid 
Resistant 
Colors 
Vitreous Oxide 
Colors Colors 
* * 


* 
Overglaze 
Colors 


ramic color. 


COLORS — CHEMICALS — SPECIALTIES 


THE VITRO MANUFACTURING CO. 


CORLISS STATION PITTSBURGH, PA. 
16 California St., San Francisco, Calif. 


Bethlehem Products 
for the Ceramic Industry 


88-80 CASTINGS 


to save maintenance on grinding equipment 


BETHLEHEM ABRASIVE-RESISTING 
PLATES 


for chutes, hoppers, dump-car bottoms 


BETHLEHEM TOOL STEEL 


for dry press and repress liners 
BETH-CO-LOY SHEETS 


for long-lasting roofing and siding 


WIRE ROPE 


for all excavating and material-handling 
equipment 


Also—Light Rails, Steel Ties and 
Track Equipment, Steel Pipe 


BETHLEHEM STEEL COMPANY 


General Offices Bethlehem, Pa. 


+ SAFETY + 
ECONOMY 


That’s Keramic Kiln No. 100 


This DFC test kiln 
reaches temperatures up to 2500° F. quickly, 


high-temperature 
safely, economically—is capable of going 
from zero to 2462° F. in six hours! 
Ideal for research and testing work in 
clays, glazes, glassware, enamels, etc. 
DFC’s celebrated Super-Arch construc- 
Multiple Tube Muf- 


distribution. 


tion assures long life. 
fle guarantees uniform heat 
The lining is Ibex high alumina refractory 
strong and efficient. Special burners for 


local fuels. 


Write for Bulletin 361 
Describes DFC’s Complete Line of Kilns 
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DENVER FIRE CLAY 
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BORAX BORIC ACID 


Select the Brand which has back of it years of successful use 
by experienced Ceramists 


Pacific Coast Borax Co., New York 


Chicago Los Angeles 


TRADE MARK RER 
vena ors 


BACK NUMBERS 


JOURNAL OF AMERICAN CERAMIC SOCIETY 
AND ALL IMPORTANT MAGAZINES FROM THE WORLD OVER 


We furnish single copies, volumes and sets or photostat reproductions of specific 
sections, reasonably and promptly 


WRITE, PHONE OR WIRE PERIODICALS DEPARTMENT 


THE H. W. WILSON COMPANY 950 University Avenue, New York 


“CONTROLLED MIXING” 


of ceramic bodies 
by mulling in the 


SIMPSON 
INTENSIVE MIXER 


Progressive plants in all branches of the 
ceramic and refractory industries are se- 
curing important advantages and major 
production economies with inexpensive, 
flexible and closely controlled proce- 
dures in the preparation of their materials 
for forming. 

Itwill pay you to investigate controlled 
mixing” for your products, with the genu- 
ine muller-type Simpson Intensive Mixer 
recommended for this work. 

Our Ceramic Engineer is available on 
request and will be glad to discuss your 


special requirements thoroughly and Laboratory size Simpson Intensive Mixer, equipped with removable crib, cross- 
without obligation. head and mullers. The standard machine for test and control work on ceramic 
and refractory materials 


Manutactured by 


NATIONAL ENGINEERING COMPANY 


549 W. Washington Blvd., Chicago, Illinois, U.S. A. 


Manufacturers and Selling Agents for Continental European Countries—The George Fischer Steel & Iron Works, Schaffhausen, Switzerland 
For the British Possessions, Excluding Canada and Australia—August’s Limited, Halifax, England 
For Canada—Dominion Engineering Co., Ltd., Montreal, Canada. For Australia and New Zealand—Gibson, Battle & Co., Pty., Ltd., Sydney, Australia 
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H. C. SPINKS CLAY COMPANY 
Miners and Shippers of 
BALL, SAGGER AND WAD CLAY 
NEWPORT, KY. 


October, 1, 1939 


Pete: 


We want you to meet Johnnie Hays, our Superintendent. 
I call him our First String Quarterback. He keeps us 
in the "ball clay game" down in Tennessee. 


Sincerely, 


SEA 
General Manager, 
H. C. SPINKS CLAY CO. 


METAL & THERMIT CORPORATION, 120 BROADWAY, NEW YORK, N. Y. 


